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Qn the Cultivation of the Inventive 
Capacity by the Solution of Con- 
struetive Problems. 





By LEICESTER ALLEN. 





Figs. 1 and 2 are attempted solutions to 
Problem No. 5, forwarded by Mr. M. Jack- 
er, Jr., Of Chicago, but he is not re- 
sponsible for them. He sends in some solu- 
tions of his own, which will be considered 
in the present article. Those illustrated by 
Figs. 1 and 2 are given as samples of many 
which have been received in response to 
Problem No. 5, with a view 
to impress upon my readers 
the fact that it is not wise to 
be hasty in concluding that 
a solution fills all the condi- 
Mr. Jacker writes 
with reference to his own 
solutions and those shown in 
Figs. 1 and 2, as follows : 

‘The AMERICAN MACHIN- 
Ist has become twice as in 
teresting to me since the 
addition of these problems as 
it was previously. They are 
solid food for the inventor as 
well as palatable and nutri- 
tious for amateurs. I inclose 
you eight solutions to Prob- 
lem No. 5, six of which are 
my own; the other two are 
ten-minute ideas of a me- 
chanical engineer, or rather 
both of them were sketched 


tions. 


for any crank position. The distance O 
being laid off from C’ to the medial line 
F F' F’", the center of the slide-pin must be 
at H’ when the center of the crank-pin C 
takes the position ©’. The are C F" D, 
described with the radius 7’ C’, is equal to 
the arc © F D described with the equal 
radius 7 C. The position which the center 
of the crank-pin D must take in order that 
the center of the crank-pin C may take the 
position C’, will be found by taking the dis- 
tance C D, and with C’ as center describing 
the short arc a’, and then with radius //’ 
D' and center //’ describing the arc 0’ F” D’ 





inside of ten minutes after he 
was acquainted with the 








problem; but he would not 
bother with sending them in, 
so I take the pleasure of doing 
so for him, as he is an in- 
habitant of my town.” 
Neither of these ten-minute 
solutions meets the require- 
ments of the problem as 
enunciated. In the first, Fig. 
1, either of the disks A or B 
may be the driver. Upon 
their perimeters is fitted a 
friction ring or wheel C which 
revolves about the center D. 
When either A or B is rotated 






arms pressing against the tube ( and col- 
lapsing it, will, if the tube be filled with 
liquid before starting, cause the liquid to 
move as indicated by arrows, and to circu- 
late through the tube C, continually draw- 
ing the liquid out of the tank and returning 
it again into the tank. But in order that 
the circulation shall take place as described, 
the reel B, which keeps the tube C col- 
lapsed, must move also in the same direc- 
tion as A moves. 

If the tube could be perfectly collapsed so 
as to prevent any leakage by the collapsed 
parts in either direction, this movement 





those contributed by Mr. C. E Sargent, 
presented in my last article. The fourth 
solution is of the flexible shaft variety. The 
fifth and sixth solutions contributed by Mr. 
Jacker are accompanied by sketches of so 
crude a character that I could not impose 
upon myself the task of reproducing them 
in a form suitable for publication. 

In Figs. 4, 5 and 6 is shown a solution 
contributed by Mr. W. T. Sears, of 
Plymouth, Mass. A is the driver, and B 
the driven wheel; but either may be the 
driver. Figs. 4 and 5 show one form of 
the device, and Fig. 6 shows another form. 
The crank-pins are shown at 
#, and upon them are fitted 
two slotted bars, as shown in 
Figs. 4and 5 in side elevation 
and plan; or in the modifica- 
tion, Fig. 6, the rock-bar D is 
substituted for the slotted bar 
D, and is connected to the 
crank-pins by links #’. The 
bars D and # are centrally 
pivoted to a fixed support at 
(. The crank-pins should be 








supplied with friction rollers, 
This device will work in 
strict accordance with the re- 
quirements of the problem, 
and is a good movement for 
light work. 

Mr. Sears has sent in three 
other solutions, one of which 
is substantially identical with 
that of Mr. Francis W. 
Clough, of Springfield, Mass., 








presented in my article in the 
issue of July 20th; another 
is like that of Mr. W. Croker, 
of Orillia, Ont., and the third 
is of the pantograph variety. 

Mr. J. T. Slocomb, of Prov- 
idence, R. I., has contributed 
the solution shown in Fig. 7. 





In this device either wheel A 
A may be the driver; B B 
are rock-bars adapted to rock 











in the crossheads (UC. EE 
are guides attached to the 
frame of the machine. D is 
a plain connecting rod. FF 











in either direction, the fric- 
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are short links connecting the 














tion ring C and the other disk 

will be rotated in the same 

direction. This makes both 

A and B friction wheels, a device which 
was expressly excluded in the third restric- 
tion accompanying the problem as published 
in the issue of April 13th. 

In Fig. 2, A is the driver and B is the 
driven wheel, but either of these may be 
used as a driver when desired. The defect 
in the solution is the same, no matter which 
disk is the driver. (C and D are the crank- 
pins. The crank-pins are connected by a 

shaped connecting rod #, to the lower 
eu of which is pivoted a slide working on 
guides G. Now let us suppose an attempt 

be made to bring the crank-pin C to the 
sition C’. The connecting rod # being 
rigid, the are C FD or the distance from C 

D must remain constant in any position 

the crank pin (. Also the distances from 

e center of the slide-pin to the centers of 

e crank-pins respectively, as indicated by 
tted outlines, must be equal and constant 


Fig. 7 


Fig. 10 


Fig. 12 


ON THE CULTIVATION OF THE INVENTIVE CAPACITY. 


intersecting the arc a) ; the point of inter- 
section D’ is the position sought. But this 
is clearly seen to be impossible, as the point 
D lies outside of the crank circle described 
around the center of the disk B. It is thus 
seen that the device will be inoperative, and 
that it can only be made operative by at- 
taching the guides @ to a support arranged 
to slide horizontally a distance equal to the 
diameter of the crank-pin circle. 

The first of the six solutions contributed 
by Mr. Jacker is shown in Fig. 3. Instead 
of disks, Mr. Jacker uses two reels, A and 
B, with rollers « pivoted to the ends of the 
reel arms. These rollers press against a 
flexible and collapsible tube C, this tube 
being fastened to stationary circular sup- 
ports D, and having its extremities extend- 
ing down into atank / containing liquid. 
When reel A rotates in the direction indi- 
cated by the arrow, the rollers in the reel 


would fulfill the requirements of the prob- 
lem fairly well. Either of the reels may be 
used as adriver. I remember seeing a water 
meter constructed on this principle with a 
single reel, which was exhibited at the 
Croton Pipe-Yard in New York City, in the 
autumn of 1867. The reel was driven bya 
stream of water flowing through a rubber 
tube, and the register was driven by the 
axle of the reel. Although this device was 
pretty well made, there was some slip of 
the water past the collapsing rollers. I 
therefore think that it would be difficult to 
adjust the reels and the tube in such 
manner as to insure that the driven wheel 
would move at the same velocity as the 
driver The movement is a curious one, 
however, and so unique that I think it will 
interest many readers, 

The second and third solutions sent in by 
Mr. Jacker are substantially the same as 


M | 3 ; | 7 


N crossheads with the center of 
Machinist the connecting rod. The 
crank ends of the rock-bars 

B B are slotted, and the 

crank-pins work in these slots. 

This movement fulfills all the requirements. 
A second solution forwarded by Mr. 
Slocomb is shown in Figs. 8, 9 and 10. Fig. 
8 is a side view of the wheels with their con- 
nections, and Fig. 9 is an enlarged sectional 
detail, the section being made on the line A 
in Fig. 8. Fig. 10 is a partial side elevation 
and plan of a modified form of ratchet 
wheel which may be substituted for the 
single ratchets shown in Fig. 8. ‘‘ The two 
wheels B B are ratchets, only a few teeth 
being shown. Two pairs of blocks C C are 
loosely mounted upon the shafts D D, one 
on each side of each wheel // is one of two 
flat plates, a partial section of each being 
shown in Fig. 9. The ratchet wheels are 
between these two plates. The plates are 
rigidly connected with each other by studs 
E, which studs also form pivots for the 
pawls ; and the plates are arranged to slide 


upon the blocks C, as shown in Fig. 1. As 
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suming the ratchet wheel B to be the 
driver, the device operates as follows: 

‘‘The pawl F is prevented from going 
further down by the pin A, when in the 
position shown, and the point of the pawl 
must slip off the point of the tooth G. At 
the same time the point of the pawl /, on 
the lower side, is just engaging, this en- 
gagement drawing the two side plates and 
pawl F back into position for a new hold. 
As the slide JJ moves back at the same 
speed that the teeth advance, the point of 
the pawl F' will meet the tooth V just one- 
half its length back, unless there is some- 
thing to prevent. The object of the ar- 
rangement shown in Fig. 9 is to make the 
pawl skip the tooth V and engage with the 
next one when it comes directly over the 
center. This can be done by making the 
pawl when it slips off from a tooth rise 
sufficiently to clear any tooth that is a little 
off from the center. In Fig. 9 is showna 
section of the pawl with a conical cavity to 
fit the plunger P, which plunger is kept out 
by a spring behind it, as shown. This 
plunger governs the pawl. The lower pawl 
of course must have the same attachment. 
It will be seen that the motion of the wheel 
B’ in the direction of the arrow will give 
the plates /7 //a reciprocating motion, and 
then the double pawls on the driven ends 
will cause the wkeel B to rotate in the same 
direction.” 

Mr. Slocomb writes further, that if the 
driving ratchet be made in two parts, as 
shown in Fig. 10, with the upper pawl 
fitted to work into one part while the lower 
pawl works in the other, the spring-pin, 
shown in Fig. 9, would not be needed and a 
better movement would be the result. He 
thinks that this might be a useful move- 
ment in some cases where a quick recipro- 
cating movement is wanted from a slowly 
revolving wheel, and where only a small 
amount of gearing could be used. I think, 
however, that such a movement could be 
obtained by a much simpler method. 

A solution sent in by Mr. Wendell P. 
Tarbell, and shown in Figs. 11 and 12, has 
considerable analogy to that of Mr. Sears, 
shown in Fig. 6. Mr. Tarbell’s solution, 
however, requires no external support other 
than the shafts of the driving and driven 
wheels. With reference to this solution and 
to these problems in general, Mr. Tarbell 
writes as follows : 

‘*This problem department of Mr. Allen’s 
is one of the best features of the paper, to 
my mind, and if the articles could appear 
more frequently and at regular intervals, 
they would be still more interesting to fol- 
low. The inclosed sketches and description 
will show my device clearly. 

‘‘In the drawings, A and B are the disks 
held on shafts a’ a’. C' is a bar fitted to be 
supported on the shafts a’ a’ and next to 
the disks A B. The crank arms d and d’’ 
are fitted and fastened to the shafts a a’, 
just outside of the bar C. Projecting from 
d’ d’ are crank pins having equal radii. 
Freely supported on these crank-pins is the 
slotted connecting bar #. From the bar ( 
at a point central between the shafts « and 
a, and in line with them, projects the stud 
C’. The connecting bar # is supported on 
this stud at a central point. / is a bar 
pivotally hung on the stud. 

‘* Mand NV are links pivoted to the cranks 
a a’ at one end, the other to opposite ends 
of the bar /’at points equally distant from 
stud ¢’. It is now understood that the bar 
( is supported in a fixed position, that 
the shafts a’ a’ are free to turn within it; 
that Cis merely a support for the stud (, 
which in turn supports the vibrating bars 
Eand F. 

‘* This provides a transmitting device sup- 
ported alone by the two shafts, and in ac 
cord with the requirements of the problem. 
It allows either shaft to be taken for the 
driver, and to be rotated in either direction.” 

I had hoped to be able to complete the 
consideration of Problem No. 5 in this arti- 
cle, but this has proved impossible with- 
out demanding more space than could be 
afforded. In my next article I will be able 
to conclude the solutions received, and to 


announce another problem. 
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Theory of Steam Engine Governors—I, 





By J. BEGTRUP. 


Although the governor is a very essential 
part of the steam engine there has not yet 
appeared a complete theory to satisfy all 
the questions which may be asked in refer- 
ence to its action and efficiency, and a great 
deal is consequently left to guesswork and 
experimenting. The now existing theories 
have reference only to the conditions of 
equilibrium, while the dynamic principles 
involved have not been investigated. In 
other words the action of the governor is 
not generally understood, and as the prob- 
lems arising in this connection are rather 
perplexing it is not to be wondered at that 
so many erroneous opinions have prevailed. 

The present state of perfection in gover- 
nors is wholly the work of experimenters ; 
here, as usual, invention goes _ before 
theory. The correct theory may indeed 
have been formed in the mind of the in- 
ventor, but such does not become public 
property before some instructor interests 
himself in it and puts it in print. 

The complete theory of governors is rather 
difficult to master, but it cannot be denied 
that it will be of value to engineers 
and designers, for it does away with 
all experimenting as it enables us to 
foretell the results. The theory 
worked out by me is the result of 
study and observation covering a 
number of years, and I believe it to 
be essentially new yet complete. It 
is not my intention here to present 
anything but that which is of prac- 
tical value, and I shall use no other 
arguments than the fundamental laws 
of matter and motion. The follow- 
ing is a synopsis of what I propose 
to show: 

That the movements of the govern- 
or weights are essentially oscillations. 

That governors operatei by cen- 
trifugal force and gravity are not so 
sensitive and more liable to ‘‘ race”’ 
than governors having springs to op 
pose the centrifugal force. 

That the only real advantage of 
the high-speed loaded governor is a 
smaller twisting strain on the hinges. 

That where heavy parts are to be 
moved by the action of the governor 
weights these must be heavy or else 
powerful springs must be used to 
overcome the inertia of the parts, 
otherwise the governer will be apt to 
race, 

That the arms of a Watt’s governor 
should form a right angle between 
them rather than an acute angle. 

That some friction is necessary for 
the stability of any governor. 

That a small amount of sticking or 
friction of rest will make close regu- 
lation impossible. 

That a dash pot will prevent violent 
racing, but the only remedy for smaller 
oscillations, if not due to friction, is to 
change the governor or increase the weight 
or size of fly- wheel. 

That stability of a Watt’s governor is in- 
creased by increasing the rise of the balls, 
but this will also cause a greater variation 
of speed. 

That in general the greater the variation 
of speed for different conditions of load and 
steam pressure, the greater will the stability 
of the governor be. 

That perfect isochronism is impossible in 
an ordinary centrifugal governor, that is, it 
must make a greater number of revolutions 
per second when the engine is running 
light than when it is loaded, 

That an increase of weight and diameter 
of the tly-wheel will effect greater stability 
in the centrifugal governor, and also to 
some extent limit instantaneous variations 
in speed, 

That size and weight of tly-wheel may 
vary greatly with different governors. 

That an automatic cut-off engine governor 
requires a heavier tly-wheel than a throt- 
tling governor. 

That with 


a pair of automatic cut-off 
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engines having cranks at right angles, a 
lighter or smaller wheel may be used than 
on a single crank engine of the same power. 

That weight and size of fly-wheel is of 
little consequence in connection with an 
‘‘inertia governor.” 

That an inertia governor can be made 
perfectly isochronous. 

That reciprocating parts have but small 
effect on governors. 

The effect of unbalanced parts. 

The principle of the ‘‘dynamometrical ” 
governor. 

Mr. Ball’s invention. 

Some fallacious theories. 

The writer’s personal experience, etc. 

I shall also give general formulas by 
which the dimensions, weights, proportions, 
and weight of fly-wheel for any governor 
may be correctly calculated. 

As an introduction leading up to my sub- 
ject, I shall first give a short account of the 
first principles of the ordinary centrifugal 
governor as found in text-books, with some 
additions. Fig. 1 
is a diagram of a 
Watt’s governor 
without connecting 


links and collar. 7 
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The centrifugal force is resolved into two 
forces—one along the arm and one per 
pendicularly upwards denoted by f,. The 
weight of the ball acts perpendicularly 
down, and is denoted by 7. When the two 
forces f and /; are equal, the ball will not 
move in any direction ; it is in equilibrium. 
This will be the case when the governor is 
making a certain number of revolutions per 
second, say n revolutions. If we increase 
the weight of the ball, the centrifugal force 
is increased in the same proportion, the con- 
dition of equilibrium is not changed and 
the speed remains the same. 

Let the triangle formed by one arm and 
the spindle represent the ‘triangle of 
forces,” r representing centrifugal force and 
A its vertical component; then for another 
position of the ball in the same horizontal 
plan, as shown in dotted line, 7, will repre- 
sent centrifugal force, for this force is pro- 
portional to the distance from center of 
rotation; the triangle of forces is now 
changed, but / is still its vertical compo- 
nent, which shows that if the ball is in 
equilibrium at a speed x it will remain so 
for any position on the line 7 or its continua- 
tion, or in other words, as long as the height 
h remains the same the speed of the gov- 
ernor will not be changed ; that is, for any 
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given height / there must be a certain speed 
at which the weight of the balls will b: 
balanced by centrifugal force. The distanc: 
h is sometimes called the height of the cone 
because the arms describe a cone when r 

volving 

Fig. 2isa diagram of a governor having 
a central weight @ suspended from the balls 
Suppose this weight moves two inche; 
while the balls move one inch vertically 
then there will be a downward pull on eac! 
ball = c+ Q, where c = weight of one bal! 
that is, f—=c-+ Q. The governor must, ot 
course, make a greater number of revolu 
tions per second to keep this weight sus 
pended than when there is only the weigh 
of the balls to support. As there is nearly 
always some unbalanced weight on th 
collar of a governor, the case here consid 
ered is in fact the general case It is evi 
dent that here, as in the former case, th: 
speed depends on the height /. 

The centrifugal force of one ball in a dis 
tance of one inch from its center of rotation 
= acn*®, where a isa constant factor, and 
consequently from the triangle of forces 
But the condition of equi 
librium is 7, = c-+ Q,oracn®?h=c+ 


that is, A= . + Q. és 4x = ue 
ach 12 g 
therefore, n = g Se Q. 
102 ch 


It does not make any difference how th« 
central weight is suspended; the downward 
pull on the balls depends on the relative move 
ments only. If, for instance, Q@ moves : 
inches while ¢ moves 2 inches vertically 

ors eee ae, 
then f = e¢ + 5 x = = + ; Q@,. which 
now takes the place of c + @Qinthe formula 


and for Q = 0, we have n = / . : 
102 ¢h 


The weight of the arms will generally 
make a slight difference in the speed, which 
can be calculated, but this is not necessary, 
for it can be regulated experimentally by 
the weight Q. 

Figs. 3 and 4 show different ways of sus 
pending the balls; 4 must always be meas- 
ured from the intersection of the arms and 
spindle, as shown, and it will be seen from 
an inspection of the diagrams that for a 
given rise of the balls / will vary more in 
Fig. 3 and less in Fig. 4 than in Fig. 2. 
This variation of / for different positions of 
the balls will cause the governor to revolve 
at different speeds, for we have seen that 
the speed varies inversely as the square root 
of the height. 

In Fig. 2 let x, be the speed for height /,, 
ny, for height 4), and n, for height /,; then 


My af ho and “* — V ho 
No / h, No / hs 
and by subtraction 
—~ Vino V bi —V ho V Is 
Vly Vhs : 
but if we put 4/h, 4/h, i By 4 Ac, 
the equation becomes 


Nem Nn, 


Neg — ny V hi — rah, 
ig V ho 
The second member of this equation can 


i hi 


be shown to be equal to 7 2; there 
2 hy 


fore, “#—™ — h,—hy 
No 2 h, 

The first member of this equation is varia 
tion of speed divided by mean speed ; it is 
convenient to express this in per cent. of 
mean speed ; thus . 


npn hy —he 
q o0 : “8, 
hy 
where g is per cent. of mean speed, Fo: 
example, 4, = 12,1, —h, 2 gives + 


84 per cent. variation of speed. 

If we figure out the result by extracting 
the square roots, we shall obtain a variation 
of 8,545 per cent., which shows my formul 
to be nearly mathematically correct. within 
such limits as occur in practice. There is 
of course, a mathematical proof for this, but 
I do not think it necessary to give it here 
as a few calculations from both 
will serve the same purpose, 

The formula shows that variation of speed 
for a given rise of the balls is in inverse 
proportion to the mean height of the cone, 


formulas 











engi 
PT 
fixer 
the | 
the 
to tl 
this. 
the 
mas: 
sain 
shov 
is n 
ertia 
the | 
that 
squa 
noth 
inert 
We | 
pow 
the 
weig 
shall 
ject 
In 
sprit 
incre 
incre 
thus 
er st 
gray 
desir 
taine 
emo: 
Th 
gove 
be s} 
is off 
ball y 
key¢ ( 
poser 
whi 
pose 
sider 
rey 


COL: Dp 














OcToBER 19, 1893 


and therefore, the larger the governor the 
s:ualler the variation of speed. An increase 
of the height beyond certain limits may give 
ax inconveniently low speed, but tben it is 
only mecessary to apply a central weight as 
in Fig. 2, to obtain any desired speed. 

The governors here described may be 
colled gravity governors, because gravity 
is one of the active forces. There are many 
f rms of gravity governors, but the formulas 
here given are sufficient for we have only to 
find the parts of the ball, and a normal to 
tie curve will then give the height / as 
shown in Fig. 5. If the curve is a parabola 
with its axis in the spindle, then / will not 
vary for different positioris of the ball, and 
there would be no variation of speed on that 
count. Very nearly the same result may 
be obtained with other forms, for instance, 
the cross-armed governor shown in Fig. 
4. Governors have been constructed on this 
principle, but they have failed on account of 
a lack of stability, the balls would never 
come to rest and there would be incessant 
fluctuations in the speed of the engine. The 
remedy is to add a spring or change the 
governor so as to cause it to revolve at 
diiferent speeds for different heights, thus 
making it questionable whether any ad- 
vantage was obtained over the simple Watt's 
governor or the loaded governor, Fig. 2. 
The reason for this will be given later. 

Governors operated by spring and centrifu- 
gal force have come much in use in later 
years, and are now generally preferred for 
gravity governors on throttling engines. 

On governors directly attached to the 
engine shaft springs are a necessity. Ina 
gravity governor there must be a certain 
fixed relation between the active forces and 
the mass of the governor weights, for one of 
the forces is gravity which is proportional 
to the mass and the other force is equal to 
this. In other words, we can only increase 
the regulating power by increasing the 
mass, and consequently the inertia in the 
proportion. The loaded governor 
shown in Fig. 2, with arms at right angles, 
is no exception to this, for the effect of in- 
ertia in a connected system is directly as 
the mass, the movement and the leverage, 
that is, as the mass multiplied into the 
square of the movement, which is really 
nothing but a definition of moment of 
inertia in a convenient form for governors. 
We can therefore not increase the regulating 
power of this governor without increasing 
the resistance of inertia of the governor 
weights in exactly the same proportion. I 
shall later come back to this important sub- 


ject 


same 


In a spring governor we may increase the 
spring tension to any desired extent without 
increasing the weight of the balls by simply 
increasing the speed of the governor and 
thus obtain a quicker action, and also great- 
er stability then would be possible with the 
gravity governor. With springs also any 
desired degree of isochronism may be ob- 
tained independent of the height of the gov- 
ernor 

There is a very important class of spring 
governors Called shaft governors which will 
be specially treated here, and the following 
is offered as an introduction: c, Fig. 6, is a 
ball which can slide on a radial line ona disk 
keyed to the engine shaft. This ball is sup- 
posed to be connected to a shifting eccentric 
which is not shown, and which for the pur- 
pose of this demonstration should be con- 


sidered as of no weight. When the disk is 
revolved the ball would fly out, but is pre- 
vented from doing so by a helical spring as 
shown; this spring will therefore be in com- 
pression and the centripetal force of the 
Spring is equal and opposite to the centrifu- 
gal force of the ball. The centrifugal 
force varies directly as the distance from 
the center of rotation, and the spring may be 
chosen of such a length that it shall exert a 
pressure on the ball varying exactly as cen- 
trifugal force, for as the tension of the 
Spring varies directly as the amount it is 


Cou: pressed it will only be necessary to give 


it such a length that it shall be fully extend- 


ead when the center of the ball coincides 
Wi'!: the center of rotation. Let this be so, 
then if the disk is revolved at a certain uni- 
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form speed the ball will be under the action 
of two equal and opposite forces, no matter 
where it is placed within its range of move- 
ment. Let the position of the ball shown in 
the figure be its innermost position, then un- 
der the conditions assumed the compression 
of the spring for this position must be equal 
to the distance from center of ball to center 
of rotation, say 6 inches; when a governor 
spring is so adjusted it is often spoken of 
as having full theoretical tension, this being 
understood as the necessary condition for 
isochronism, but tension here must be un- 
derstood relatively, for it will, from the ex- 
planation just given, be seen that the tension 
of the spring may vary greatly, still the 
only condition for isochronism is that it 
shall be compressed 6 inches to start with. 
Neither does the form of the spring make 
any difference in this respect, if we use ¢ 
flat spring the initial deflection must be 6 
inches. In this example no account is taken 
of the centrifugal action of the eccentric 
and other parts connected with it; this 
should not be neglected when designing 
shaft governors, for it will in some gover- 
nors have a considerable influence on the in- 
itial deflection of the spring. 

In Fig. 7 we have a balla under the in- 
fluence of centrifugal force ; A is the center 
of rotation and the ball moves on a radial 
line a 6. Centrifugal force may then be 
represented by ordinates toa slanting line 
A f. In an isochronous governor the de- 
flection of the spring would be measured 
from the center A on the line A }, and the 
spring tension being proportional to the 
deflection and equal to the centrifugal force 
of the ball would, like this, be represented 
by ordinates to the slanting line 4 7. But we 
may draw other slanting lines, for instance, 
eg, and let this be the line of spring tension, 
we have then A 7 as the line of centrifugal 
force, and eg as the line of spring tension. 
The deflection must now be measured from 
é on the line ¢ 4, for at e there is no deflec- 
tion. Let the innermost position of the ball 
be at a, then the initial deflection of the 
spring is ea, while in the former case it 
would be A a, we have therefore now less 
initial deflection. At o the spring tension 
is equal to centrifugal force, and the ball 
will therefore be in equilibrium there, but 
to the left from o centrifugal force is in 
excess of spring tension, and to the right 
from o spring tension is in excess of centrifu- 
gal force. Therefore, supposing the disk 
to revolve at a certain constant speed with 
the ball in equilibrium at 0, then if the ball 
be moved from this position to the left it 
would not be in equilibrium ; there would 
be an excess of centrifugal force which 
would bring it back to the position 0, 
and if it be moved to the right from o 
there will be an excess of spring tension 
which will also carry it back to o. But 
suppose now that when the ball is at o it 
holds the eccentric in such a position that 
not enough steam will be admitted in the 
cylinder to do the work, then the speed will 
decrease, there will be a diminution of 
centrifugal force, and the ball will move 
toward the center of rotation and finally 
come to rest ina position between o and a, 
where it will admit sufficient steam, but 
with the ballin this position the governor 
must revolve at a slower speed, for other- 
wise the ball would not be in equilibrium 
there. Again, let the ball be in equilibrium 
ato, and suppose some load to be thrown 
off the engine, then the speed will increase 
and this will cause the ball to move to some 
point to the right from 0, where it will 
finally come to rest, but the speed will be 
permanently increased here, for centrifugal 
force must be balanced by the spring at 
this point. Now it is not an isochronous 
governor for the speed varies for different 
positions of the ball, and it will be seen that 
the shorter we make the initial deflection of 
the spring the greater will the variation in 
speed be. ‘‘ Full theoretical tension” for 
ordinary shaft governors cannot obtain in 
practice for the result would be the same as 
for the gravity governor with invariable 
height of cone, that is, the ball would never 
come to rest, and the engine would be 
racing. But the discussion of this belongs 
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to the advanced part of the theory and will 
follow later. We may draw any number of 
slanting lines through the point 0, corre- 
sponding to more or less initial deflection of 
the spring and more or less variation of 
speed, but mean speed would in every case 
be the same if o is a central position. 

After we have found the line of spring 
tension for perfect isochronism we 
draw a line for any desired approxima- 
tion to isochronism in the following manner: 
Let the ball at a admit just enough steam 
to run the engine alone, and let it at admit 
steam for full load, then if we want the 
speed to increase 5 per cent., from no load to 
full load, we make g f= 5 per cent. or 
sy Of o 0,. This is a simple rule, but the 
proof of its correctness is not quite as 
simple, and I think it is better not to give 
it here in the introduction, but it willappear 
later. 

The nearer the center of rotation we locate 
the ball the smaller will the centrifugal 
force be, and it is therefore better to locate 
it a considerable distance from the center, 
but then the initial deflection of the spring 
will also be considerable, which necessitates 
a larger spring. The strength and detlec- 
tion of springs can be calculated accurately. 
Professor Reuleaux gives a number of 
formulas in Der Constructeur ; see also table 
of helical springs in AMERICAN MACHINIST, 
August 18, 1892. 

It is not often that the ball or fly weight 
is made to slide on or between guides. The 
most general practice is to have it fixed to 
the end of an arm which is pivoted to the 
governor wheel or carrier. Thus in Fig. 8 
p is the pivot, and the ball moves between a 
and 4. Let oc be the line of action of the 
spring, then if we neglect other connected 
parts the initial deflection necessary for 
isochronism = gq e, for if we should move 
the ball to d, centrifugal force would be in 
the direction p d, and then the spring can- 
not be in tension if the ball shall be in equi 
librium there. 

For any other position, for instance, a, a 
radial line A w will represent centrifugal 
force, and A / its component in the direction 
of the spring and g ¢ would be the deflection 
of the spring ; and we see from the princi- 
ple of similar triangles that for a constant 
speed there must for different positions of 
the ball exist the same relation between the 
active centrifugal force and the deflection of 
the spring, which is the only necessary con- 
dition for isochronism. Therefore, if g ¢ is 
the initial deflection, we have *‘ full theo- 
retical tension.” When the spring is not 
pivoted on the center line of the arm, the 
deflection may be found by similar but less 
direct methods. Governors with two fly 
weights are more common than those with 
one weight, and what here has been said 
will of course apply to two or more weights 
as well. 

In governors with eccentric of variable 
radius or eccentricity, as used on single 
valve engines, the centrifugal force of the 
eccentric and strap and the centrifugal 
effect of the valve and connecting parts is 
quite considerable. How to draw the line 
of spring tension for such governors can 
best be shown by anexample. In Fig. 9, C 
isa fly weight and H an eccentric and strap, 
and «w dis the line of action of the spring. 
C weighs 20 pounds and moves 3 inches, 
while # weighs 40 pounds and moves 2 
inches ;‘and there is another fly weight 
which is supposed to be an exact counter 
partof (. The governor makes 4 revolu- 
tions per second, and therefore centrifugal 
force for each inch of radius = 4* x .102 
X weight = 1.63 x weight. A line Am 
parallel to the spring-line measures 12’, and 
therefore for position ) centrifugal force in 
direction of the spring = 1.63 x 12 x 20 
pounds = 3891 pounds; and A x = 10” 
gives a centrifugal force of 326 pounds for 
position a. Now in Fig. 10 make a, }, = 
the deflection of the spring when the fly 
weight moves from ato /, then make /, 
m, = 391 pounds and a, 7, = 326 pounds to 
any convenient scale, for instance, 4’ = 100 
pounds, and the slanting line m, d, will be 
the line of spring tension for perfect isoch- 
ronism, but for weight C only. We must 
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now find the centrifugal effect of the eccen- 
tric, valve and connecting parts. Let the 
weight of the valve and other reciprocating 
parts be 40 pounds, and let their movement 
be equal to the full throw of the eccentric, 
we have then a centrifugal effect from this 
cause as if half this weight or 20 pounds 
was added to the eccentric, and proceeding 
as before, we find the combined centrifugal 
force in the direction of motion of F to be 
240 pounds, and 40 pounds for the two ex- 
treme positions respectively. The effect 
on the spring will be in inverse proportion 
to the movements; if we assume the 
spring to move 3” the effect will be 2 of the 
centrifugal force of the eccentric and re- 
ciprocating parts, and as this should be 
divided equally between two springs, one 
for each fly weight, we obtain 80 and 14 
pounds for each. Now make m, f = 80 
pounds and 7, « 14 pounds, and f % be- 
comes the actual line of spring tension for 
perfect isochronism, from which the line of 
approximate isochronism can be obtained as 
already explained. It will be seen that the 
effect of the eccentric and reciprocating 
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parts, as far as the springs are concerned, 
is the same as if we had made the fly weights 
heavier and located them nearer the center 
of rotation. 

An eccentric which is journaled on the 
engine shaft will take no part in the centrifu- 
gal action of the governor, and the tension 
and initial deflection of the springs must in 
such case be calculated from the fly weights 
alone. The centrifugal force of the connect- 
ing links and of the springs themselves 
will, of course, have some effect which can 
be calculated, but I do not think so close 
calculation will be of much practical value. 

The centrifugal force should always be 
calculated as if the whole mass was concen 
trated at the center of gravity, for this will 
give the magnitude of the force correctly 
and it will also give the direction correctly 
whenever the revolving body can be divided 
symmetrically by the plain of rotation, nor 
is there any objection to this method in any 
case where the body is constrained to move 
in the plain of rotation as on shaft governors, 
The center of centrifugal forces is not the 
same as the center of gravity, it is always 
further removed from the center of rotation 
and that is probably the reason why some 
authors have got the radius of gyration in 
their formulas for centrifugal force instead 
of the radius of the center of gravity. 

The most important considerations in re- 
gard to astate of equilibrium in governors 
have now been discussed, and I shall in the 
following chapters explain the nature of the 
movements of the governor weights and the 
action and efliciency of the governor under 
different conditions. 


—______—_~@>e—————— 
Some Notes of Travel. 
By W. H. Boorn. 


Occasionally I get a business tour which 
takes me to some of the more out-of-the-way 
places. There are indeed in this country, 
though so small, places which are as much 
off the beaten track as any pioneer settle- 
ment in America. The town of Tewkesbury 
strikes one as being comparatively little 
known; it is not ona mainline of railroad 
but away upon a branch, and it has the ad- 
vantage of being upon a river—the Severn, 
which is navigable to fairly large vessels. 
Tewkesbury should be interesting to Amer- 
icans because its special connection with his- 
tory occurred at atime when the stream of 
American history had not yet branched off 
from that of England—before Columbus in 
fact had sailed for America. There was a big 
battle fought here, and the prominent among 
those slain were buried in the Abbey here, 
and one may yet see the remains in a glass 
case of that Duke of Clarence who killed the 
son of that Queen Margaret whom Shakes- 
peare represents as speaking her mind so 
freely to Richard the Hunchback. 

This Abbey church is notable as having 
been built about 805 years ago and is an ex- 
cellent example of good masonry. What 
strikes one particularly as a peculiarity in 
so much of the old stonework of this and 
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other old buildings is that the carved stone 
moldings, round windows and _ recessed 
openings which are inaccessible to the eye 
except upon the outer face are carved and 
finished at the back exactly as upon the 
front, but you cannot see the back withouta 
mirror. This is thoroughness of work 
which seems to show that the worker had 
some pride in his work. He could have 
made it appear just as it now does with one- 
half the labor, and not one in a thousand 
would have found it out for himself, but 
the worker would have known it was no 
better than a modern pic- 
ture frame could he have 
foreseen these times. Some 
locomotive builders finish 
both sides of the coupling 
and connecting rods of their 
engines. This does not fit 
in with modern ideas of 
some men who will argue 
that it is a mere waste of 
money though it does render 
the rods interchangeable in 
every way. This a black 
back does not permit, and it 
gives also a character of 
thoroughness which must 
have its educational effect. 

There is at Tewkesbury 
a door intended for the door 
of astrong room. It is of 
wood on which have been 
riveted, overlapping like 
the scales of a fish, a large number of 
iron plates about a foot long and five or six 
inches in breadth. They appear to have 
been beaten out by the hammer into this 
form from lumps of malleable iron proba- 
bly produced in a Catalanforge. The door 
is hung on a pair of big hinges and has an 
enormous lock, the spring of which is 
claimed by the verger as the original spring 
some hundreds of years in use. Perhaps 
he has kept his eye on it all the while and so 
knows. But Tewkesbury is not wholly an- 
cient, for there is a big flouring mill on the 
river said to be as modern throughout as 
possible. All the mills nowadays have 
cleared out their whole stock of old machin- 
ery and put in rollers. 

It occurs to one when comparing the 
work of to-day with that of 500 or 1,000 
years back that more care was bestowed in the 
earlier days of the use of a material. For 
example let us take the use of iron as a ma- 
terial for bridges. The engineers who first 
used iron for bridges had a new material to 
deal with in the face of public opinion 
which would be averse to the new material. 
Had they built a bridge as they are built 
to-day public opinion would have rebelled 
against the ugliness. They set themselves 
therefore to build structures having some 
pretense of good appearance, and there is 
a cast-iron arched bridge across the Severn 
at Tewkesbury which consists of a single 
span of large curvature, each of the six ribs 
built up of eight segments of open-work 
casting stayed laterally by a similer net-work 
and carrying the roadway above through the 
agency of a similar spandrel filling of light 
cast-iron. Telford was the engineer of this 
bridge, which was erected in 1826 and has a 
span of 172 feet which was considerable near- 
ly seventy yearsago This bridge is worth 
seeing as anexample of what is possible in 
design with cast-iron. Now that iron is 
recognized as a proper material for bridges 
anything however ugly will pass muster. 

A building 800 years of age seems old, but 
in the city of Bath, not far from Tewkes- 
bury, I was crossing the city between the 
two railroads and stumbled across some 
work over 1,600 years of age in the shape 
of a large Roman swimming bath of very 
solid build and only wanting a roof to place 
it as it was in the days when our Roman 
progenitors were colonists here. Now we 
read a deal about the Romans having used 
swords of copper or bronze, as though they 
had no steel, but how did they cut and dress 
all the massive masonry of which this large 
bath is constructed? They must have had 
steel tools for this purpose even though they 
used bronze for their swords. Indeed from 
carpenter's tools found at the old Roman 
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city of Silchester, which is now being ex- 
plored, steel seems to have been used for 
tools. Are we to conclude that it was too 
expensive to use for swords which would be 
made from bronze—a metal that could not 
be used to cut wood or stone? 
a 
Crafts’ Planer Countershaft. 

Though there is, of course, not nearly so 
much occasion for changing the speed of a 
planer as there is for changing the speed of 
most other machine tools, it frequently hap- 



























































three different speeds are secured for cut- 
ting, by bringing into action any one of the 
three vertical belts shown, while the back- 
ing pulley being on the upper shaft, always 
moves the platen back at the same uniform 
and maximum speed regardless of the cut- 
ting speed. These countershafts and planers 
equipped with them are made by F. H. 
Crafts, corner Seventh and Hudson streets, 
Buffalo, N. Y. 





<=> 
Mechanical Common Sense and the 
Safety of the Public. 


3y FRANK RICHARDS. 


The mechanic has done great things in 
these latter days for the comfort and well- 
being and general advancement of all the 
people. No co-worker in the upbuilding 
of our civilization would be more missed 
than he, if it were possible to remake the 
world’s recent history out of different mate- 
rial. Stil! our mechanical knowledge does 
not seem to be evenly or equitably dis- 
tributed. There are places where mechan- 
ical common sense is painfully lacking to 
the discomfort or the danger of us all. It 
may be that a little of it could be spared 
from the fields of its greatest success and 
glory to fill the places where it is now so 
greatly needed, and where we so suffer 
through the lack of it. 

I have in mind several places where the 
mechanic is needed, and I will mention one 
or two of them. He would not be amiss as 
a reporter on the daily papers. There is an 
opening for him, almost without exception, 
wherever a newspaper is published. Judg- 
ing by what we read it would seem that 
there is no paper that can give an account 
of an accident to machinery or a description 
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CRAFTS’ PLANER COUNTERSHAFT, 


pens that an advantage would result from 
being able to change the speed somewhat, 
especially where the character of the work 
and of the metals operated upon varies 
greatly. In some cases such a change has 
been provided for by erecting two counter- 
shafts, connected by a belt running on cone 
pulleys, but this has the disadvantage of 
being awkward, and of changing the back- 
ing speed as well as the cutting speed, 
which is not desirable, since the backing 
speed should be kept at the maximum for a 
given planer, regardless of the work done 
upon it. 

By the use of the countershaft shown, 


of a novel machine or mechanical process 
or anything involving the slightest mechan- 
ical technicality without going into absolute 
absurdities about it. This is not of somuch 
importance in itself, orly that it shows the 
general ignorance of all mechanical matters 
not only in the writers but also in the read- 
ers or in the great mass of the public. 

This general mechanical ignorance is in 
evidence ina thing that is before every body’s 
eyes in all our cities. With the advent of 
the or the car—and the 
street car propelled by other means than 
horse flesh keeps coming, and coming to 
stay—the matter of guards or fenders in 
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front of the wheels becomes a question of 
great importance. I suppose few have 
thought of it as it deserves to be thought of. 
The horse cars have been run all these years 
with comparative safety. The casualties 
have been few and generally unavoidable, 
and have not been always fatal. No better 
guard can well be placed in front of a ca: 

than the horses themselves. The horse 

instinctively avoid stepping upon a person 

if they can help it, and their length gives 
the driver some chance to stop the car be 

fore the wheels can crush the victim. Bu 
when the motor cars begin to run, the thin; 

about them that most attracts the attentio: 

of the public is the number of accidents 

and the large proportion of fatal accident 

that come in with them. The danger does 
not belong to any particular mode of pro 

pulsion. We hear much of ‘‘the deadly 

trolley,” but the trolley generally has 
nothing to do with it, except for the speed 
attained—and that’s what we are all crying 
for—and the difficulty of stopping quickly 
enough. The accidents are nearly all alike 

They are, in the great majority of Cases 

simply the killing of people by running 
over them. 

If that is the trouble, as soon as it i: 
realized the remedy should immediately 
suggest itself. Why run over and kil 
every man, woman or child who by any 
accident is caught in front of the car or 
is thrown before the wheels? Why not 
throw the person to one side or pick him 
up instead of running over him? Why 
this has been thought of and means hav 
been provided for doing it. Have there 
indeed? One would scarcely believe it it 
he stopped to look seriously at one of the 
new cable cars upon one of the great streets 
of the world. If we were told that the ca: 
is a modern and occidenta! 
car of Juggernaut, for crush 
ing and killing as many vic- 
tims as possible, the state 
ment would be more easily 
credible. The bar and grat 
ing at the end of the car come 
just low enough to do the 
preliminary cracking of the 
bones, and the bar in front 
of the wheels being placed « 
little lower serves to reduce 
the subject a little finer be 
fore he is ready to be oper 
ated upon by the wheels for 
the final crushing. The 
whole contrivance is not 
always employed upon the 
victim. The bars are some 
times sufficient to kill before 
the wheels get there. 

Evidently mechanical com- 
mon sense has not had a hani 
at it. There should be no 
difficulty in providing reason 
ably satisfactory and usually 
efficient wheel guards and 
the saving of many lives 
thereby. There are 
cars in existence, within mj 
knowledge, that carry guard 
well adapted to their purpos: 
and that are not in the habi 
of killing people. If we wer 
enumerating in detail th: 
points that an efficient gua: 
should possess, we would t 
describing very nearly tl 
guards as they are in us 
upon the road alluded to. 

The guard should con 
down absolutely as close to the ground an 
to the rail as possible. For this reason 
should never be attached to the end of tl 
car. The height of the car above t! 
ground varies considerably with the weig! 
of the load, and the guard must be place 
high enough to clear the ground with tl 
heaviest loads, and in addition to this t! 
teetering of the car requires the guard 
be placed still higher so that the bottom 
the guard is generally at about the rig! 
height to catch a person and roll him along 
squeezing him as he rolls, but in no wa) 
preventing him from getting under th 
wheels. As no guard can properly | 
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‘laced at the end of the car it is better to 
ave no pretense of one there, better to re- 
nove it entirely and leave as much clear 
pace as possible between the platform 

r the bottom of the car and the ground, 
ceep the lowest step as high as the public 
will stand it without grumbling and keep 
-verything else about the end of the car as 
nuch higher than the step as possible. 

If the guard is attached to the truck and 
laced as close in front of the wheels as 
vossible its height will not be affected by 
he weight of the load nor by the tilting of 
he car, and it may therefore be placed at 

nce and for all the time down close to the 
rack. It is practicable to carry it within 
me inch of the track and never to vary from 
hat. The guard being as close as possible 
to the track should project forward horizon- 
tally under the center of the car, the faces 
slanting backwards on each side so that the 
advance of the car will tend to throw off 
any obstruction to the nearest side. The 
faces of the guards should also slant back- 
ward from the vertical at the top so that 
they may more easily run under the obsta- 
cle and lift it up instead of climbing over it. 
The faces of the guards should be smooth, 
preferably of metal, and should have no 
projecting nuts or bolt heads. 

There is but one car line, within my 
knowledge, that nearly approximates to 
these conditions. The other cars carry 
various things that are usually evidently 
worse then useless as a protection. The 
favorite device with the electric cars seems 
to be a vertical board in front of the truck, 
and of various heights from 4 to 8 inches 
from the track. 

Mechanical common sense may perhaps 
be permitted to ask why it is that the loco- 
motives upon the New York elevated roads 
have no wheel guards of any kind, good or 
bad, at either end. Whoever falls before 
the advancing wheels, whether a passenger 
jostled from an unfenced and crowded plat- 
form, or a luckless and thoughtless employe 
upon the track, is inevitably ground to death. 
Only lately the victim was a track foreman, 
and ‘‘nobody to blame.” 

Lately, not far from my neighborhood, 
as I learn through the papers, a steam 
mangle drum exploded in a laundry, killing 
two persons and injuring a number of 
others. The coroner’s jury censures the 
proprietors for not employing a more com- 
petent person for regulating the pressure 
upon the drum, and that is presumably the 
end of it. But may not mechanical com- 
mon sense ask why such a death trap should 
be set up? How can the pressure upon a 
steam mangle drum be “regulated”? I 
never heard of one of them having a safety 
valve, and if it had one it should not be 
subject to the ‘‘regulating” of a cheap 
employe. Such machinery should be safe 
beyond all the possibilities of tampering or 
neglect, and mechanical common sense asks : 
If not, why not? 





So 
Low Water Alarm. 

We present herewith a sectional view of 

a low water alarm, which seems to be re- 
duced to its simplest elements, and to in 
clude nothing, which, by getting out of 
order, is liable to prevent the alarm from 
working. A copper float which is supposed 
to be filled with air, and to float upon the 
surface of the water, rising and falling with 
the water level, will almost inevitably leak 
in the course of time, fill up with water, 
ind thus become inoperative ; or, rather, it 
Operates all the time, until taken out and 
repaired. To obviate this difficulty, the 
closed float is done away with entirely in 
this alarm, and a hollow, globular casting 
Si bstituted, which is open at the top, and 
intended to be always filled with water. 
\\ hen thus filled and submerged, as shown 
in the engraving, it is over-balanced by the 
1aller solid weight at the other end of the 
er, and the valve which admits steam to 

e whistle is kept closed, but should the 
iter fall too near the bottom of the glass, 

i the hollow weight thereby become sus- 
ided in steam instead of water, while yet 
aining filled with water, it then over- 


AMERICAN 




































balances the solid weight, descends and 
opens the valve, an action which, as will be 
seen, ought to be quite reliable, and, in 
fact, it proves to be so in practice. One 




















Low WatER ALARM. 


cause of this is that things are so arranged 
that no packing is required for the valve or 
stem, and the valve is made of Tobin bronze 
which does not corrode. Moreover, all the 
working parts of the alarm are attached to 
the cap of the column, so that by taking 
out a few tap bolts and removing the cap 
all the parts come out with it, and can be 
inspected or repaired if necessary. It is 
especially to be noticed that this ean be 
done without disturbing any connection to 
the boiler. Arranged thus in the column, 
only two connections have to be made to 


LSS 


3 


aS 
2 





MACHINIST 


either cast-iron, finished or unfinished brass, 
by the Ashley Engineering Company, 136 
Liberty street, New York. 
ee 
Twenty-one Inch Drill Press. 

This machine has wheel and lever feed 
combined, and is made with or without 
back gears. The table is adjusted vertically 
by means of worm, and worm gear in con- 
nection with rack. The gears and racks are 
all cut from solid stock. The base is planed 
square with the column, and is provided 
with T-slots for bolting work or fixtures. 
The spindle is operated by a worm and 
worm gear in connection with a steel rack 
and pinion, and has a vertical movement of 
11”. The spindle is 14 
bored to the Morse taper. Height of ma- 
chine, 76°; weight, about 800 pounds; 
vertical movement of table, 154’; diameter 
of table, 16’. This tool is designed to meet 
the requirements for all purposes for light 
and medium work, It is made by J. E. 
Snyder, Worcester, Mass. 
> 

On page 37 of the Pictorial Times, Lon- 
don, of January 17, 1846, we find the fol 
lowing paragraph: ‘‘ Experiments of s 
highly satisfactory nature are being made 
with regard to the application of electro 
magnetism to railway propulsion. The 
great difficulty to be surmounted is the 
weight and size of the galvanic batteries 
requisite for sufficient energy. To obviate 
this difficulty, it has been proposed to have 
stationary batteries at regulated distances 
and to make the rails themselves the con 
ducting lines of the batteries.” Tne idea 
involved is even older, we believe, than 
1846. As soon as it was shown that it was 
possible to make an electro magnet, the ap 
plication of the principle was extended to a 
great number of mechanical combinations. 
— The 


diameter and is 





Knugineer (London.) 
ae eee ees 
Mr. P. Sievert, of Dohlen, Saxony, pro 
poses the manufacture of glass pipes by 
rolling down molten glass in grooves or 






TWENTY-ONE INCH DRILL PREss. 


the boiler, these connections being such as 
are necessary with any other form of water 
column, so that where a column is to be 
used, no extra connections are required for 
the alarm. The gauge cocks can be tapped 
into this column in the usual manner if 


desired. The alarm is made in three sizes, 


flutes and using a core to complete the 
formation of the pipe or tube. Molten glass 
is poured from a reservoir or hopper into 
the bite of two rollers. The rollers are 
placed horizontally, each being provided 
with grooves. A core of suitable dimen 
When the 


sions is placed in the grooves. 
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core is moved downward the molten glass 
follows the movement and forms a tube the 
dimensions of which are determined by 
those of the ring-shaped space between the 
contours of the grooves and the core. The 
speed at which the core is lowered is regu- 
lated according to the circumferential ve- 
locity of the rollers. 
= as 
Old Dominion Notes. 


Norfolk, Virginia, has its machine shops 
like every other town in the Union, but un- 
like most other cities where there is more 
than one, they are all neighborly grouped 
together along one street, and within a 
range of three blocks. Norfolk being a 
large shipping center and possessing very 
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A WRINKLE FOR CAR PAINTERS. 


few manufacturing plants, it is easily un- 
derstood that they are all repair shops. 

The machine shops are 
somewhat antiquated, although here and 
there I saw some modern tools. The best 
tool I saw was an old English lathe with 
flat shears. The bed was of stronger de- 
sign than any machine of its type and size 
built to-day, but it was naturally weak in 
its head stock and foot-stock. Its bed was 
possibly twenty feet long and was sup- 
ported by inverted U-shaped 
every four feet. It was doing good work, 
and I see no reason why it will not be in 


tools in these 


legs about 


service a generation hence. 

Here I learned something new concerning 
surface plates. If a Yankee workman was 
asked to scrape a valve seat to a true sur- 
face, he would require a good Brown & 
Sharpe surface plate. The Norfolk ma- 
chinist simply has his patternmaker fix one 
up for the occasion out of a piece of pine 
lumber, and so far as I could observe it an- 
swered his purposes just as well, and the 
valves worked just as tight as if a heavy 
iron plate had been used. 

As the Norfolk mechanic is of a more 
languid disposition owing to climatic con- 
ditions than his northern and western 
brothers, Iam inclined to believe the wooden 
surface plate was better for him, and he 
produced results fully as quick by not 
being handicapped by the weight of the 
plate 

In one of the shops I saw a very cheap 
imitation of the log carriage made by the 
Stearns Manufacturing Co., of Erie, Pa., 
built. The chief industry of the 
foundries from appearances is the casting of 
propeller wheels and car 


being 


wheels for use 
around saw-mills and on logging roads, 
They use good molding sand and the work- 
manship shows care and interest on the part 
of the molders. 

A trip across the river to Berkeley brought 
me in contact with my friend Matt. Reed, 
general foreman of the Norfolk & Southern 
R. R. shops, who called my attention toa 
new wrinkle in his paint shop invented by 
the car painters for rapidly painting the 


sides of coaches. It is an arrangement well 
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adapted for all car works and many other 
places, and is explained in the sketches. 

Two Baldwin compound locomotives 
have been in service on this road for the 
past year, and have cost nothing whatever 
for repairs and maintenance as yet. The 
question of coal economy between them and 
the simple engines in service is still unset- 
tled among both officials and employes. 
30th engines were in the roundhouse while 
I was there, and close examination of the 
crossheads discovered no unusual wear on 
them, an item contrary to past experiences 
in this type of compounding. 

A pair of drivers in the wheel lathe 
having their tires re-turned, showed nearly 
three-eighths hollow wear on the crank 
side, while the opposite side was hardly 
noticeable; this was undoubtedly due to 
poor counterbalancing on the part of the 
builders. 

Over the other branch of the river brought 
me to the Navy Yard at Portsmouth, where 
I found the battleship ‘‘ Texas” still ‘‘ under 
construction.” Two or three boiler makers 
or calkers were pottering away their time, 
while a dapper officer ‘‘detailed in charge” 
happened to be on deck holding a flirtation 
with his mustache. The only change I 
could see since my visit three years ago is 
the erection of the spars. Like everything 
else our mighty Congress tries to handle, 
the ‘‘ Texas” grows slow, and her hull will 
probably be rusted away and gone by the 
time she is ready for her armament. The 
cruiser ‘‘ Atlanta” is also in the dock being 
overhauled, having been found unseaworthy 
after her oflicers had been court martialed 
for delaying to sail after being ordered to 
sea by the Navy Department. There is 
also a monitor ‘‘ under construction ” whose 
keel was laid in 1865. 

The cruisers ‘‘ Detroit” and ‘‘ New 
York” are anchored in the Roads below 
here opposite Fortress Monroe. It is im 
possible for the ‘‘ New York” to come up 
to the Navy Yard here, as the channel is 
only twenty-six feet deep, while the pride 
of our navy requires twenty-eight feet to 
swim in. In the shops hereabouts, when a 
man is slow and has to be told when, where, 
and how to do his work, he is termed a 
‘“Navy Yard mechanic,” which explains 
about what type of workmen they grow to 
be in government work, although any naval 
officer will tell us that ‘‘ they can use none 
but the very best of skilled mechanics in 
the Yard.” 

ee 
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Standard Sizes for Keys. 
Editor American Machinist: 

In your issue of April 27th I find an arti 
cle by ‘‘Bell Crank” concerning my stand- 
ard key-way gauges. As a regular reader 
of your paper allow me to state my ex peri- 
ence in this matter. 

In 1880 being employed as machinist-fitter 
atthe surface table in a crane works near Glas- 
gow, I had to mark off the key-ways on all 
sorts of wheels, and found the prevailing way 
of laying out the larger key-seats with steel 
rule and compasses very wasteful of time. 
Therefore I contrived an applicance, ¢ Fig.1, 
which gives a correct center line and corre- 
sponds with the so-called center square, an 
instrument which as I found subsequently 
had been in general use throughout the 
0,6. es 

As stated above, this instrument gave a 
correct center line, rectangular to which the 
lines for the key-seat had to be drawn on 
the boss of the wheel. To simplify this 
manipulation I constructed my first key- 
way gauge, g Fig. 2, consisting, as explained 
by “Bell Crank,” of a plate of steel, hard- 
ened and finished to width of key, the 
edges of which are bent to right angles, the 
bent part resting against the inside of the 
bore of the wheel, while the gauge rests on 
the end of the boss, giving at once the 
depth of the key-way. 

Having made a number of these gauges 
and finding them answering very well, I de- 
cided to standardize the dimensions of keys 
and bring them in the shape of time-saving 
gauges into the machinery market. I took 
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now patents for my instruments in most of 
the industrial countries of Europe. 

Having in the meantime taken employ- 
ment as draftsman in one of the leading 
machine works in Glasgow, I began to 
consider which proportions of dimensions 
could be best adopted for keys and entered 
into correspondence with many first-rate en- 
gineering firms in Great Britain and the 
continent of Europe in order to ascertain 
this. Comparing the tables of keys adopted 
by them with those given by Reuleaux, 
Molesworth, Uhland and others, I found 
that those given by Molesworth: ‘‘Width of 
key = } diameter of shaft + 4"; thickness 
- 4 of width” were nearest to the average, 
and therefore adopted those dimensions for 
my gauges. 

There being very few gauge makers in 
Great Britain I tried in vain to find a reliable 
firm to manufacture my gauges for the 
market, so I constructed a complete sample 
set and secured orders wherever I showed it. 
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Being now possessed of the necessary 


funds I began on returning to Freiburg to 
construct special machinery for the manu- 
facturing of keys and soon found a good 
market for them both on the continent and 
in Great Britain. « 


During the last nine years, whilst introduc- 
ing my key-way gauges in fully 600 engineer- 


ing firms, I have had ample opportunity of 


getting the opinion of agreat many engineers, 
professors of engineering, superintendents, 
foremen, etc., both on the continent, in 
Great Britain and the U. S. A., and have 
come to the conclusion that few attempts 
have ever been made to determine by prac- 
tical experiment the best dimensions for 
keys, so proportioned as to stand the 
strains which they have to transmit. In 
constructing my metric system of standard 
keys, I compared the tables of at least thir- 
ty leading continental firms, and not two 
of them were alike. In the U. 8S. A. I found 
very few tables and great variety in the di- 
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STANDARD SIzZEs FOR Keys. 


With these orders I left Glasgow for Freiburg 
in Baden, my native place, where I started 
small works for making my key-way gauges. 
In 1884 1 brought my first 50 sets into Eng- 
land, and by the end of 1885 saw them 
adopted as standard by more than 200 lead- 
ing firms of Great Britain and Ireland. 

The difficulty of getting manufacturers 
of keys to adopt a standard for their keys 
led me to undertake making keys myself. 
To get the necessary funds for this under- 
taking I started for America with about 100 
setsof my gauges and landed in New York, 
June 2,1887. I at first met with some dis- 
couragement, but having paid extremely 
high duty on my instruments I was deter- 
mined not to take them back to Germany, 
and got at last, after many disappointments, 
my first order from the Pioneer Iron Works, 
Brooklyn, and in less than five months saw 
my gauges adopted by fully 100 different 
firms inthe U. 8. A. and Canada. On Sep- 
tember 13th I read a paper about my instru- 
ments before the Civil Engineers’ Society 
in Cleveland, O., which was greatly ap- 
proved of. 





mensions of keys. Those tables hung mostly 
on the-walls of drawing-offices, and rarely, 
if ever, in the workshops. I even found 
that a leading firm in Philadelphia had 
tables, but that their men did not work to 
them. 

In the U. S., where machine construction 
is more specialized, I found the best machin- 
ery for making key-seats, and the tool room 
system pretty well insured interchangeabil- 
ity of parts, but gauges for keys I found 
very seldom, except in works where the 
construction of machine tools was a special- 
ty, and where feather keys were mostly 
used. The proportion of the key to the cor- 
responding shaft is with machine tool- 
builders generally: Breadth of key = } 
diameter of shaft; thickness of key = } 
diameter of shaft, and the key sunk the 
same depth into the shaft as into the boss 
of the wheel. This may give satisfaction 
in a case where the key has to slide longi- 
tudinally over the shaft, the key in this case 
being a feather key, Fig. 38. 

This key is supposed to bear chiefly side- 
ways, and therefore this side-bearing sur- 
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face is to be large enough to make the key 
stand the compression of the materials. 

In the instance of key to be fixed in the 
boss and to slide on the shaft along with the 
wheel, it is better to give it the form of 
Fig. 4, the sliding surfaces being radial. 

All these feather keys are not easy to 
standardize in general, because the shafts 
and wheels they have to give motion to are 
often constructed, not only to transmit tor 
sion, but also to withstand bending strain, 
etc. Inthe U.S. A. where the building of 
machinery was originally and chiefly based 
on machine tools, the dimensions for keys 
were mostly those for feathers, and I had 
often immense difficulty to convince the en 
gineers in the U. 8. that narrow keys sunk 
deep into the shaft and deep into the boss 
would never give satisfaction, and that a 
key which is to withstand the full torsive 
strain of the shaft should have a broad bear- 
ing surface top and bottom; its thickness 
to be sufficient to allow of being driven 
home and drawn out again without bending 
up, and sunk equally deep into boss and 
into shaft, see = ¢ in Fig. 5. It should 
bear chiefly top and bottom and fill up the 
key-seat sideways as well as possible. 

Suppose the shaft s, Fig. 6, to move in the 
direction of x, and the wheel towards «w, 
and if the material of boss and shaft 
at the side of the key be removed, the 
bearing surface } ¢ would move tod J and 
e I, and the surface d ftod Jandf I. In 
this case the key is compressed at ¢ J and 
J I because the two lines set at right angles 
to the radius, moving in opposite directions, 
form an acute angle. 

A key that is not broad enough takes the 
form of Fig. 7. It begins to rock, especial 
ly if the strain is applied alternately in both 
directions. 

This theory led me to construct a key 
which would bear only on those parts which 
are actually exposed to strain and having no 
material round what I call the neutral axis ¢ 
gy. This grooved key, Fig. 8, has the double 
advantage of giving less work in fitting and 
at the same time a better bearing surface. 

In the U. S. A. I found a good many first 
class engineers, who insisted that a sunk 
key should chiefly bear sideways and no/ 
top and bottom, because this would draw 
the wheel or crank out of angle. But I am 
quite convinced that if the tapered key 
bears equally its full length top and bot 
tom that will not be the case. I have ofte: 

found, on the contrary, that the key-seat 
on the shaft and seat in the boss do not run 
exactly parallel lengthways, Fig. 9, and 
then if a key is driven in which is supposed 
to bear sideways, it fits tight only at the 
one end of boss sideways and at the othe: 
end sideways in shaft, this causing the 
wheel to work loose. Supposing the key 
seat in boss and the key-seat in shaft to be 
perfectly parallel and a perfectly paralle! 
key to be driven in, it would fit only tigh' 
at thatend of boss from which it was drive: 
in. To avoid this, those key-seats woul 
have to be made slightly tapering sideways 
which is a very troublesome and costly job 
and may only be applied at the end of large 
shafts for holding cranks, disks, ete., and i 
well in its place where those have bee: 
shrunk or forced on by hydraulic pressure 

In the latter case, a steel pin about } to 

diameter of shaft, slightly tapered, drive: 
into the tapered hole, Fig. 10, will be fa 
cheaper and secure better results. The key 
so far described are sunk keys, and my sys 
tem of gauges gives the dimensions of then 
asfollows: Breadth of key = } of diamet: 

of shaft + 4”; thickness of key = 4 of d 

ameter of shaft + 4; depth of key-se 

in shaft = r = ¢, Fig. 11; taper of key = 
to the foot. 

Flat keys, Fig. 12, not sunk in the sha 
are used where the wheel has to transm 
only part of the torsive power of shaft. 

Hollow keys, Fig. 13, are used where litt 
power has to be transmitted, and where th 
friction caused between key and shaft i 
sufficient to do this, Headed keys, Fig. 14 
are applied in all cases where it is impossi 
ble to apply a drift to draw the key, th 
proportion of the key-head being as sket« 
indicates. 
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‘* Bell Crank,” in kindly bringing my key- 
way gauges to the notice of your readers, 
states correctly enough that my gauges do 
not give any dimensions for the taper; but 
in the table I furnish with each set of 
gauges, I have remedied this by recom- 
mending a taper 4” to the foot, and as I 
found that on all modern machines for key- 
seating there are adjustments on the table 
on which the wheels are set, it is very easy 
to maintain uniformity of taper in all the 
cases desired. ‘‘ Bell Crank” objects, first, 
that my gauges are not applicable to any but 
the sized hole for which they are made, be- 
cause if used on a smaller or larger hole it 
makes considerable difference in the depth 
of the key-way, and also, secondly, that it 
would be too expensive to have a different 
gauge for each fractional sized shaft. To 
this I reply, that the gauges have to main- 
tain a standard. If ashaft is 2’ standard, 
the gauge is correct to that size, but may be 
applied for 24" shaft, the breadth being of 
course the same, and the depth would be in 
this case about ;},’’ greater in hub, which 
is scarcely perceptible when fitting a key. 
The next gauge is 2}, which gives dimen- 
sions for all bores up to 24’’.. Of course, the 
gauges for 8” to 12’ shafts cannot be made 
to give dimensions for every intermediate 
size, but are made for 8’, 9’, 10’, 11,’ 12 
shafts, as a different gauge for each frac- 
tional sized shaft would, as ‘‘Bell Crank ”’ 
justly objects, make the system too ex- 
pensive. 

Messrs. Pryibiland Shellenback recommend 
a taper of +’ to the foot. In my experience 
I have come across cases where heavy wheels 
on vertical shafts had come loose, their keys 
having been made to similar taper. In my 
opinion it is not necessary to give more 
taper than 1’’ to the foot, because shafts are 
nowadays mostly made of mild steel, and if 
the keys, as usual now, are made of steel 
rather harder than the average shafting ma- 
terial, there is no fear of sticking to or tear- 
ing up the surfaces. Keys having much 
taper, if not very accurately fitted, tend to 
throw wheels or pulleys out of true running. 

In conclusion, allow me to state that the 
introduction of a standard is not an easy 
but a very costly matter, and unless I had 
been able to offer in my gauges an appli- 
ance by which much time can be saved, I 
should never have had so great a success. 

JULIUS ROEMMELE. 

Frieburg, Baden, Germany. 


Use of Slide Rule, 
Editor American Machinist : 

Having noticed from time to time in the 
QlWuestions and Answers columns of your 
valuable paper inquiries as to the methods of 
computing the various functions of tri- 
angles, it seemed to me that a few simple 


Cc 


A B 


explanations of the use of the slide rule for 
he solution of such calculations might be of 
interest to some of your readers. 
Probably many people have been puzzled 
ow to use the three scales engraved on the 
inder side of the slide, the upper one of 


vhich is marked S and the lower one 7’. In 
B 
! D “¢ 


what follows I shall presume that the read- 
ers of the AMERICAN MACHINIST are ac- 
quainted with and able to use the ordinary 
slide rule; in such case the following re- 
marks will be quite clear. 

If the slide is taken out, turned over face 
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for face, and reinserted in the rule so that 
the scale S shall be at the top next to scale 
A of the rule, and the scale 7’ at the bottom 
next the scale D of the rule with all the in- 
dices coinciding, we then have on scale A 
the sines of all the angles given in degrees 
on scale S, beginning at the left with the 
angle 34’ 23’ whose sine is .01; then pro- 
ceeding to 5° 44’ 39’, whose sine is .1 in the 
middle of the rule, and ending with 90 
whose sine is 1.0 opposite the right index of 
the rule. 

In the right-angled triangle A BC,if A C 
be taken to be equal to 1 or unity, then B C 
is the sine of the angle B A C, and A Bis 
the sine of the angle A C B, that is 





sine of A = 2 le and 
sine of BA B 
AC 


the sine of a right angle as B being always 
equal to unity. 

The general relationship of the sides and 
angles of triangles is contained in the fol- 
lowing theorem: 

The sides of a plane triangle are propor- 
tional to the sines of the angles opposite; that 
is 
Side A C: Sine B:: Side BC 

A :: Side A B : Sine C. 

In the above figure let angle A = 30, 
consequently angle ( = 180° — (90 -+ 30) 
= 60°. Now with the slide set as stated, 
with all the indices coinciding, that is with 
90° set opposite 1 (the right index) we find 
0.5 on scale A over 30° on scale S, and 0.867 
on scale A over 60° on scale 8S. These are 
therefore the respective lengths of the sides, 
namely 

ACz=tLBC= bandAsB 

We demonstrate 
rule : 

BOTAEO Side A (| Find Side B C| Find Side A B 
S| | Set Angle B| Over Angle 4 | Over Angle C 

Now suppose as shown angle A to be 30 
and the opposite side B (to be 8 feet, then 
we have 

A |To 8 | Find 13.8 | Find 16 
S | | Set 30° | Over 60° | Over 90° 


Sine 


= . 867, 
this thus on the slide 


whence we have B U' = 8, A B = 138.8 and 
A C = 16 feet. 

In this way, when one side and the oppo- 
site angle of any triangle, as well as one 
other side or angle are known, the remain- 
ing sides and angles are at once found. 

It was asked in a former number of your 
paper how to find the distance A B when the 
side B C = 5inches and the angle A = 40 
degrees, we have 
Al|l|To5=BC| Find 5.95 = 
S | | Set 40 | Over 50 


A B| Find7.78= A ¢ 
| Over oe 
In the same paper it was asked how to 
find the length of the perpendicular B D in 
right-angled triangle A B C, when A B is 
known to be 30 inches and BC = 40 inches. 
Here the angles A and C’ must together be 
equal to 90 degrees. We therefore move 
the slide about until we find two angles on 
S opposite 30 and 40 on A, which together 
make 90°; such are 37° and 53° respectively, 
then opposite 93° we find 50, which is the 
length of the side AC. We now set the 
angle 90° on the slide opposite the side A B 
or 30 on scale A of the rule when we have 
A | |To30= A B| Find 24 = BD 
S | | Set 90° | Over 53° 


Find 18 = 4 /) 
And over 37 
whence D ( = 50 — 18 = 82 inches. 

We have thus by a very simple process 
obtained all the angles and sides of these 
two triangles. All other cases will be found 
equally simple and accurate. 

I find the subject grows, so must reserve 
my remarks respecting the scale 7 and the 
middle scale, which is one of equal parts, for 
a future occasion. Wma. Cox. 


Shot vs, Punch, 
Editor American Machinist : 

Referring to the article on Good Steel, 
page 11, of No. 39, I wish to call attention 
to the fact that while in the case of the 
punch all the power is transmitted through 
the body of the punch from ram of the 
punching machine, and the punch usually 
fails by buckeling or upsetting, in the case 
of the shot all the energy is stored in the shot 
itself, and every atom contributes its share 


to supply power to pierce the plate. Sup- 
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posing the shot to be made up’of 10 disks of 
equal weight, then the pressure at the first 
separating plane would be ,% that neces- 
sary to pierce the plate, at the second # and 
at the last ,5. 

This undoubtedly contributes somewhat 
to the better service of a shot as a punch 
than one could get out of the same piece of 
steel in a punching press. 

I suppose you have all heard of the old 
hunter’s experiment of shooting a candle 
through a board. I regret to say I have 
never tried it, but would like to hear from 
some one who has. W. L. CLovuse. 


[We had in mind the difference in the 
action between punch and shot as exem- 
plified in the candle shooting, but making 
all due allowance for this, it still seems 
clear that very great superiority is shown 
by the steel used in these shells, for it will 
be noticed that the very extreme point of 
the shells was intact after passing through 
the plate, which can only be accounted for, 
we think, on the ground that the steel was 
very much superior in strength and hard- 
ness to any ever met with in shop tools.— 
Ep | 

Sinking Key Beds, 
Editor American Machinist: 

We have not all got slot milling machines 
and are therefore compelled to use various 
makeshifts. My own experience is as fol- 
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SrpHon TANK VALVE MECHANISM. 


lows: For shallow work such as key and 
feather beds, short in length, a radial drill 
does excellent work at far less cost than 
combined chipping and drilling. A pair of 
V-blocks doweled into accurate position sets 
any shaft at once truly radial with the 
column of the machine and practically no 
further adjustment is necessary. 

For deep cutter holes this plan is too 
slow, and the usual method is resorted to of 
drilling a row of holes as close as possible 
together and excavating the intervening 
bridges with cross-cut, etc. 

For some time past I have adopted a 
modification of this plan not used to my 
knowledge elsewhere which reduces the 
subsequent hand-work fully one-half. 
Holes as nearly as possible equal to the 
width of slot are drilled leaving bridges 
of solid metal of a width equal to about 
three-quarters the width of slot. In the 
center of each bridge a leading hole is then 
drilled from 4 to} width of slot, but leav- 
ing a fair substance of metal on each side of 
the adjoining holes. The leading holes are 
then opened out to the same size as the first 
series, thus completely breaking down the 
bridges and extracting about 90 per cent. 
of all the metal to be removed. 

Iam confident you will agree with me as 
to the importance of ear marking and con- 
demning impracticable processes wherever 
they are described, and more especially if 
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they intrude upon your correspondence 
columns, I therefore venture to again call 
attention to my inability to obtain any re- 
sults at all from Willich’s black photo print- 
ing process under the recent heading ‘‘ The 
Progress of Photo Printing,” and to ask 
that the shall either be 
more correctly described, or that the formule 
be publicly withdrawn. 
Percy J. NEATE. 


modus ope randi 


Rochester, England. 
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Siphon Tank Valve Mechanism. 


By FrRepEeriIc R. Honey. 


A very ingenious and novel device has 
been brought to my notice by the inventor, 
Mr. W. H. Edmondson, an employe of 
Messrs. Pratt & Whitney. 

It is an improvement in siphon tank valve 
mechanism, the primary object of which is 
to dispense with of the two valves 
ordinarily employed, thus diminishing the 
first cost of the apparatus. With this im- 
provement it is also possible to use a tank 
of smaller capacity than that which has 
heretofore been made, and supply the same 
amount of water as formerly at the time of 
flushing. 

These objects are attained by the mechan- 
ism illustrated in the accompanying draw- 
ings, in which Figs. 1 and 2 are respectively 
a plan and elevation of the valve 
box, the ball with its lever and 
connections, the siphon. 
The line a +, Fig. 2, represents 
the bottom of the tank, and the 
broken line ¢d the level of the 
water. Figs. 3 and 4 are en- 
larged sections of the valve box 
at the line ¢ e, Fig. 1, represent- 
ing the valve closed and open, 
and the mechanism for lifting 
it corresponding to the two 
positions. 

The ball A’, Fig. 2, is forced 
upwards by the water, and oper 
ates through the lever B in keep- 
ing the valve V 


one 


and 


on its seat a, 


shown in the section Fig. 3. In 
this position the valve V pre- 
vents the admission of more 


water through the service pipe p. 

The ball lever B, Fig. 3, is 
enlarged at /’to admit the eccen- 
tric sheave #. This eccentric 
sheave is keyed to the spindle 
HH, which is also fastened to the 
lever ZL. The eccentric sheave 
FE, the spindle /7 and the lever Z 
thus form substantially one and 
the same piece, while the eccen- 
tric sheave / is free to revolve 
within the ball lever B, which 
takes at this point the form of an eccentric- 
strap /. The water ordinarily stands at 
the leveled, Fig. 2. When it is required 
to empty the tank, the lever Z is raised by 
pulling the wire 7 in the direction indicated 
by the arrow, Figs. 2 and 3, into the posi- 
tion Z, Fig. 4. The eccentric sheave re- 
volving with it, raises the ball lever, releas- 
ing the valve, which is at the same time 
forced upwards by the service water which 
enters through the pipe p. The water rises 
until it reaches the bend of the siphon, 
when the tank is nearly emptied. 

On releasing the lever Z, the weight w 
restores the eccentric sheave to its original 
position, Fig. 3. The ball A is now at its 
lowest position. The valve V therefore re- 
mains above its seat until a sufficient quan- 
tity of water has entered the tank to raise 
the ball 4 and lever B into the positions 
shown in Figs. 1 and 38, when the valve 
again closes connection with the service 
pipe, and prevents the admission of more 
water. 

soni eam cea 

Reading, Penn., reports that great num- 
bers of counterfeit silver dollars have been 
put in circulation there, and that they are 
lighter than the genuine silver dollars. A 
counterfeiter who is not satisfied by the 
profit to be made out of coin of full weight 
deserves to be given exemplary punishment. 
—Philadelphia Ledger. 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MACHINIST will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

———__~@p>o—_—__—__ 
A Mechanic Arts High School. 

It is said that the latest 
scheme evolved in Boston is the establish- 
ment of a mechanic arts high school, which, 
it is explained, is to form the connecting 
link between theoretical and practical educa- 
tion, and it is stated that this is to form 
the crown and climax to the city’s common 


educational 


school system. 

It is claimed by some of those who advo- 
cate manual training that, other things 
being equal, a boy who, along with his 
study of books, has some training of the 
hands and eyes gets along better with the 
books even when the subjects treated in the 
books have no direct relation to manual 
skill, or in other words are confined entirely 
to theoretical, literary or classical subjects. 
Though there is probably no conclusive 
proof of this, it seems not improbable, be- 
cause such training undoubtedly does more 
fully develop the senses by which impres- 
sions are received. And there can be little 
doubt that in proportion as we possess and 
improve those means by which we receive 
impressions of material things we advance, 
not only in absolute knowledge but in the 
power to assimilate and make practical use 
of knowledge. 

The familiar history of Laura Bridgeman 
shows how the difficulties of acquiring 
knowledge are greatly increased by the 
destruction early in life of one or more of 
the senses. Though of unusual mental 
ability naturally, this woman, by being de- 
prived when a child of sight and hearing, 
remained in almost absolute ignorance until 
well grown, when, by the exercise of enough 
patience and ingenuity to have liberally 
educated a hundred ordinary persons, she 
was tolerably well educated by making use 
of those avenues to the brain which still 
remained intact. It is reasonable to sup- 
pose that had she been deprived of these 
avenues, her education would have been 
impossible, and that as they were increased 
or their efficiency improved, the task of im 
parting knowledge became easier. There is 
no doubt that training of the hands to be 
skillful in manipulation and construction 
helps to systematic and exact thinking, 
mainly because it simply improves one of 
the avenues by which impressions are re- 
ceived and classified, and it is not improb- 
able that in educational schemes too little 
attention has been given to the training of 
the eye and hand by systematic exercises, 
as we are quite sure too little attention has 
been paid to teaching apprentices other 
things besides the mere manipulation of 
tools and materials. 

The time honored plan of sending a boy 
to school and practically 
nothing except what he can learn from 
books, or from a teacher who is as ignorant 
as himself of all that is outside of books, 
and then practically abandoning all of that 
while a trade is learned, all the book learn- 
ing being crowded into one period and the 
manual training into another, the two being 
sharply separated from each other, is almost 
certainly wrong. 
in which a father would teach his son if our 
modern methods had not delegated this 


teaching him 


The natural way, the way 


duty to others, would be to teach the use 
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of the bodily faculties, and along with this 
the principles involved, or the theory. So 
far as the combination of manual training 
tends toward this natural method of teach- 
ing or of imparting information it is un- 
doubtedly good ; itis only when people go 
further and declare that a school can teach 
a trade better than it can be taught ina shop 
where that trade is followed that the mis- 
take is made. 





— 
Steamboat Inspection Laws. 


Another probable attempt by Congress to 
revise the steamboat inspection laws is 
already meeting with advance criticism. 
Without regard to the merits of any bill that 
looks to greater safety so far as the en- 
gineering department is concerned, it is 
certain to be opposed by the owners of 
steamboats. It will make the cost of boilers 
greater, and reduce the pressure allowed on 
boilers now in use, but the main reason for 
the opposition is that the standard of engi- 
neers will be raised, creating a demand for 
men of better abilities, and who will expect 
and demand better pay. At present really 
good engineers are handicapped by not very 
competent men, who stand ready to take 
their places at less pay than a good man 
should be expected to work for. The 
cheapest man who can get through an ex- 
amination is the one generally selected. 

Raising the standard is in the interest of 
good engineers, and in the interest of safety. 
It is really absurd that with progress in 
everything else the standard of engineers 
should remain the same. There is just as 
good reason why there should, year by 
year, be better engineers, as there is in the 
instance of lawyers or doctors, but very 
much progress is practically impossible, so 
long as it is not essential to the securing of 
a position. 

Precisely the same trouble exists in this 
respect in the instance of stationary engi- 
neers, except that it is somewhat intensified 
by the fact that in their case in most parts of 
the country no examination or license what- 
everisrequired. But stationary engineersare 
more likely, in their work, to come under 
the direct observation of proprietors, which 
is, to some extent, an advantage. 

Regarding the tests of boilers, and the 
materials of which they are constructed, 
there will very likely be the old fight of 
inspectors against a change. Altogether it 
is doubtful if any very material change will 
be made in existing laws, either as regards 
boilers or engineers. A rather sweeping 
bill will quite likely be introduced, which 
will be ‘‘amended” to cover just about 
what is covered by the present law. 

2 ae 
Percentage of Elongation. 


What is perhaps one of the most curi- 
ous and at the same time one of the 
most confusing things connected with tests 
of structural materials as these tests have 
been up to this time conducted, is in the 
method of computing percentage of elonga- 
tion in specimens subjected to tensile strain. 
As every one knows who has seen specimens 
of steel or wrought-iron pulled in two in 
the testing machine, there are two distinct 
reductions of area of the specimen, 7. ¢., 
there is that reduction which takes place 
during the earlier part of the test, and is 
nearly uniform throughout the entire length 
between the gripping jaws, and then that 
which takes place locally, where the re 
duction in size is sharply defined, and in or 
near the middle of which reduced section 
the fracture takes place, the length of this 
sharply reduced section being the same in 
specimens of any length. Since ultimate 
elongation is dependent upon reduction of 
cross-sectional area, it of course follows that 
the greatest elongation per small unit of 
length takes place at and near the point of 
fracture, and if the specimen be so short 
that this reduced section forms a very large 
proportion of the length of the entire speci 
men, then the percentage of elongation for 
that specimen will be high; whereas if the 
specimen be very long, the proportion of the 
sharply reduced section to the entire length 
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will be small, and the percentage of elonga 
tion will therefore be also small, even 
though precisely the same materials ar 
tested in each case, or measurements are 
made on different lengths of the same test 
piece. If in every tensile test the elongation 
of the specimen was compared with what 
it would have been had the specimen been 
100 units in length between the gripping 
jaws, then percentage of elongation would 
have had a definite meaning, and that mean 
ing would have been the same whereve: 
and whenever the term was used, but under 
the present method it may easily happe: 
that percentage of elongation of say 5 per 
cent. in a full length bridge member may 
indicate precisely the same qualities as 5() 
per cent. elongation of a specimen cut from 
a forging for the engine of a U. S. cruiser, 
and no one can have any idea of what either 
of them mean until the length of specimens 
is taken into account. To this fact is to be 
attributed much of the surprise expressed by 
persons unfamiliar with these matters that 
the percentage of elongation shown by, sa) 
forgings of steel, should never be nearly 
approached in bridge members, though the 
material purports to be much alike. This 
confusion is one of the evils hoped to be 
done away with by the adoption of the uni 
form methods of tests which is now proposed, 
and of which Mr. Gus. C. Henning gave 
some account in our last week’s issue. 

ee 

In our issue of September 21st we published 

an account of a cylinder boring machine de 
signed by H. Bollinckx, mentioning it as a 
French machine. This was a mistake as the 
shop of the Société Anonyme des Ateliers de 
onstruction is at 95 Chaussée de Mons, 
Brussels, Belgium. 

a. ee 

Literary Notes. 


THREADS AND GEARS, a Guide of Instruction 
to the Young Machinest ;s7c] on the change geats 
of his latne in the cutting of screw threads. By 
G. W. Dixon Published by the author at Spring 
Lake, Mich. 


This book which purports to make clear a 
subject which the author imagines is too 
deep for most machinists, succeeds simply in 
so beclouding the matter as to make it en 
tirely unintelligible. It does nothing to 
help a novice to understand the principles 
involved in change gears, and gives no evi 
dence that the author understands them. In 
fact some of the rules given are much more 
mixed than the mixed numbers they pretend 
to deal with, and one unfamiliar with such 
matters will only be misled by attempts to 
fathom them. The price is 50 cents. 


FSFIONS mp 
~- oANSWERS. 








——e 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





am an apprentice in a machine shop, but I 
desire to become a mechanical engineer. Do 
you think the Correspondence School of 
Mechanics is a good thing? A.—Yes. 


(512) L. F. R., Jersey City, N. J., writes: 
[ have a number of percelain plates. The di 
mensions are: 12 inches long, 6 inches 
wide, and ,'; inch thick; they are somewhat 
warped. Are there any means of straighten 
ing them? A.—We do not know of any 
means of straightening them, and we are in 
doubt as to the possibility of doing so. 


(518) C. A. M , Worcester, Mass., writes 
Some time ago you published an illustration 
of a machine for balancing pulleys which 
were placed in the machine and then re 
volved, and the balance weights were so 
placed as to obtain a balanced pulley. Kind 
ly give date of issue in which I may find 
this illustration. A.—January 12, current 
volume. : 


(514) A. L. C., New Haven, Conn., asks 
Have you ever illustrated and described a 
movable or shifting eccentric used as « 
steam engine governor, and in which num 
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bers of the AMERICAN MACHINIST can the 
best cuts and description be found? A.— 
Tue illustrations and description in our is- 
sies of November 20, 1880, and December 
11, 1886, may be of service to you. 


) L. C. M., Wilkes Barre, Pa., writes: 
| ndly advise me as to the best paint to 
use on iron pipes, etc., submerged in water 
v hich contains a considerable amount of 

id. A.—We do not know of any paint 
that we could recommend for this purpose, 
i doubt very much if you can obtain a 
y.int that will be satisfactory under the 


conditions named. 


W. L. 4H., Pasco, Washington, 
writes: Please give me the correct answer 
to the following question: If a flue should 
burst and let the water and steam all out of 
e boiler, how would you fill the boiler by 
ie injector? A.—We should first put in a 
new flue, or, if the flue is of a comparatively 
small diameter, and it cannot be obtained in 
time, we should plug up the flue holes. If, 
then, a boiler under steam pressure is near 
at hand we should take steam from this 
boiler to the injector, and fill the boiler in 
: e usual way. If steam cannot be obtained 
this way the boiler cannot be filled with 
e injector, as the latter cannot be made to 

wo ork without steam. 


516) 


517) J. N., Fort Wayne, Ind., writes: I 
- about to build a small steam engine 
ith acylinder 14 inches diameter and 2 inch- 
es notre. I would like to know the dinren- 
sions of steam and exhaust ports, diameter 
of piston rod, diameter of connecting rod, 
diameter of crank- pin and shaft, diameter of 
both ends of crank and the weight of fly- 
wheel. A—Length of steam ports, § inch 
and 4 inch wide; exhaust port the same size; 
diameter of piston, } inch; diameter of con- 
necting rod at the small end, 3, inch; diam- 
eter of crank-pin (if overhung), } inch; diam- 
on of shaft, 4 inch; diameter of crank on 
shaft, 1 inch; diameter of crank on erank-pin, 
+ inch; weight of fly-wheel rim about 20 
pounds with a mean diameter of 6 inches. 
2. What should be the stroke of pump for 
this engine, diameter of plunger being about 
5, inch? A.—About $inch. 3. I intend to 
use a piece of 6 or 8-inch gas pipe for boiler, 
how long a piece will I require? A. —About 
18 inches. 


(518) T. W., Newark, N. J., asks: What 
is the difference between a ‘‘square foot” 
and a foot square? A.—The term ‘‘ square 
foot,” in its widest sense, is one of the units 
of pH athnntnienres of the areas of surfaces 
if, for instance, a surface is 24 feet long and 
6 feet wide, it contains 24 x 6 = 144 square 


feet; if it is 24 inches long and 6 inches 
9 
wide, it contains == 6 = 1 square foot. 


In a similar way the area of cylindrical sur- 
face, a sphere, or of any other surface, can 
be expressed — vin square feet. The term 
‘foot square” indicates the form of the 
outline of a plane surface; it indicates that 
the surface is bounded by four straight lines 
at right angles to each other; it also indi- 
cates the length of these lines. If, for in- 
stance, a surface 1 foot square is mentioned, 
it is understood that a square is meant, and 
that each of its sides is 1 foot long; or, if a 
surface 20 feet square is spoken of, it is 
understood that this surface is bounded by 
4 straight lines at right angles to each 
other, each 20 feet long. From the fore- 
going, it will be seen that a surface 1 foot 
square contains 1 square foot, and a surface 


20 feet square contains 20 x 20 = 400 
square feet. 
519) H. G. H., Bristol, Pa., writes : Please 


inform me who was the inventor of the 
screw propeller; also of what was it made, 
anid how was it made? A.—The screw 
propeller as an instrument of propulsion is 
of comparatively late date. We find it pro 
posed by Hooke in 1680, Duguet in 1727, 
Pancton in 1768, Watt in 1780, Bramah in 
1784, Fulton in 1794, Cartwright in 1798, 
and Shorter in 1802. In 1804, two years be- 
fore Fulton began building the ‘‘ Clermont,” 
Colonel John Stevens, of Hoboken, N. J., 
built and ran a steamboat on the North 
River, in which he employed a screw pro- 
peller. The engine and propeller are still 
preserved at the Stevens Institute of Tech- 
nology. In 1806 he built the ‘‘ Phenix,” 
which made the trip to Albany from New 
rk in 1807, shortly after Fulton had suc- 
eded in accomplishing the same thing 
th the ‘*Clermont.” From this time to 
{6 numerous arrangements of screw pro- 
llers were proposed, but no extended use 
is made of this method of propulsion 
til Francis Pettit Smith, of Hendon, 
og., and Captain John Ericsson, brought 
e subject forward, and by their energy 
d perseverance proved the practical value 
screw propellers forships. Both obtained 
tents for the use of the screw in 1836, 
d from this time forward its application 
steamships has steadily increased. (Apple 

s Cyclopedia of Applied Mechanics) We 


sume that ali the early propellers were 
le of cast-iron. 
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(520) W. J., Florence, Mass., writes: The 
accompanying sketch represents a common 
brake, such as is used for measuring power. 
Bisa plain drum with no spokes on the 
inside, its diameter is denoted by /, and its 
length by > It is bolted in place by means 
of bolts in flange /, the outside flange is 
for the purpose of preventing the brake 
from slipping off the drum I would like 
to know how to calculate the thickness d of 
the cylindrical drum, leaving the two flanges 
out of the question, so that it will safely 
withstand a force 2 P tending to crush the 
same. The force P must be supposed to 
act at the top and bottom only, and not 
divided up on the whole bearing surface of 
the shoes as they are made of wood, and 
therefore give little or no resistance to keep 
the drum from springing. A.—For all 
practical purposes, results sufficiently ac- 
curate may be obtained by considering the 
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drum to be cut by the plane zy, avd then 
consider the upper half to be a simple beam 
of a length 7 supported at the ends and 
loaded at the center with a load P; the 
thickness of the drum is denoted by d 
which corresponds to the depth of the beam, 
and the length of the drum is denoted by 2, 
which corresponds to the breadth of the 
beam, all dimensions will be taken in inches. 
Hence the problem is now to find the depth 
d of a rectangular beam, its length and 
breadth and the load being given. The 
depth is found by the following formula, 
Coc PK 
4 » 4 Bx b 
S denotes the stress on the outer fibers of 
the material, and if it be cast-iron we may 
take a value of 5,000 pounds for 8. To 
show the application of the formula let us 
assume that the length / of the beam (the 
outer diameter of the drum) is 18 inches ; 
the breadth +, 10 inches, and the load P, 
10,000 pounds. Substituting these values 
for the symbols in the formula, we have, 
6 X 10,000 X18 _ 54 
4x 5,000 x 10 
the square root of 5.4 is 2.52, hence the 
depth d, that is, the thickness of the drum, 
will have to be 2.32 inches. 


d?. 


’ 


(521) C. C. H., Dunham, Ala., writes: I 
have been in the saw-mill business for the 
last four years, and as saw mills are gene- 
rally located in some out of the way place, 
and the equipment of the machine shop 
usually consists of an old lathe and drill 
press with the scrap pile as a source of sup- 
plies, the machinist is very often called 
upon to do a job that looks at first sight to 
be almost impossible. I have a job on hand 
now that I would like some information 
about. A rod strap broke on one of the 
locomotives, and so wrecked the cylinder as 
to necessitate the putting on of a new one. 
The cylinders are inclined. What I wish to 
know is how to go about putting it on, as I 
have to do most of the fitting with the 
hammer and chisel. A.—We suppose that 
the new cylinder has been furnished by the 
builders, bored and planed ready to put in 
position excepting that portion of the saddle 
which fits against the boiler. Place the 
cylinder in as high a position as the saddle 
will allow, and the center line of the bore 
exactly parallel to that of the other cylinder. 
These lines should be extended beyond the 
fire-box so as to make sure that when the 
frames are put up they will clear the fire- 
box and have about the same amount of 
clearance from the outside of fire box; of 
course the horizontal distance between these 
center lines must correspond to the distance 
between centers of driving axle journals. 
The face on the new half saddle against 
which the frames butt must also be in line 
with that on the old half saddle so that 
when the driving axles are placed in position 
they will stand square with the frames. 
After the cylinder has thus been placed in 
position the amount to be chipped off the 
top of the saddle to fit the boiler can then 
be scribed off, and then taken down and 
chipped. If the saddle is cast separate the 
cylinder must be placed in position to the 
lines as explained above, and these will in- 
dicate the amount to be chipped off the 
cylinder. 

(522) J. S., Houtzdale, Pa I have 


, writes: 


seen so many different rules for pump prob 
lems that I am at a loss to know which is 
I would therefore ask you to work 


right. 
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outin detail the following problem: What 
should be the diameter of the water cylin- 
der of a pump to deliver 1,500 U. S. gallons 
per minute; the plunger makes 50 strokes 
per minute, length of stroke 3 feet? Also 
what should be the diameter of the steam 
cylinder, the pump being placed at a depth 
of 165 feet from the point of delivery, the 
effective steam pressure is 45 pounds per 
square inch? Anallowance of 20 per cent. 
for loss is to be made. A —In taking the 
allowance for lossinto account we add 20 per 
cent. to the number of gallons to be dis- 
charged, hence we make the water cylinder 
large enough for a discharge of 1,500 + 300 
1,800 gallons per minute. There are 7.48 
gallonsin a cubic foot, hence the discharge 
1,800 _ 

7.48 

during this 
strokes, 





will be = 240.6 cubic feet per minute; 


time 
therefore 


the plunger makes 50 
the discharge for each 
240.6 : 
fi : 4.8 cubic 
5 

viding this by the stroke we obtain the area 
48 


stroke will be feet; di- 


of the water cylinder - 1.6 square feet; 
& 
the corresponding diameter is 174 inches. 
Before we can determine the size of the 
steam cylinder, we must find the total 
pressure on the piston in the water cylinder. 
The water has to be raised through a dis- 
tance 165 feet. A column of water 1 foot 
high and 1 inch square weighs .434 pound, 
but, approximately, we may say that this 
column gives us a pressure of .5 pound, this 
allows for ordinary friction, hence the press- 
ure per square inch of the water piston will 
be 165 x .5 = 82.5 pounds, and multiply- 
ing the area of water piston by this press- 
ure we have 230.338 x 82.5 19,002.225 
pounds for the total pressure on this piston, 
which is the pressure that the piston in the 
steam cylinder must overcome. Theeffective 
steam pressure is 45 pounds, hence the total 
19002.225 
5 
422.27 square inches, the corresponding 
Hemet wiil be 23} inches nearly. Here as 
in a previous answer we have made no al- 
lowance for loss in the steam cylinder. If 
this loss is also to be 20 per cent. we must 
add this to the area of the steam piston as 
previously found, and we obtain 422.27 +- 
84 45 506.72 square inches, the corre- 
sponding diameter is 252 inches nearly. 


area of the steam piston must be 


(523) F. H.C., Allegheny, Pa., writes 
Kindly give me a formula for finding the 
diameter and length of locomotive crank- 
pin. «A.—You will find this subject thor- 
oughly discussed in our issues of February 
7, 21, March 7, 21, April 4 and 18, 1889. 
These papers also contain rules for comput- 
ing the dimensions of locomotive crank- 
pins, and also tables of dimensions of crank- 
pins for various types and sizes of loco- 
motives working under various steam press- 
ures, so that the suitable size of crank pin 
can at once be obtained without any com- 
putations. 2. Please give a formula for 
computing the dimensions of the equalizing 
lever. A.—In determining the dimensions 
of an equalizing lever, we generally find 
that the design of the engine will establish 
the thickness of the lever. For instance, in 
many engines the pads which connect the 
boiler to the frame are placed at eich side 
of the fulcrum, and the nuts which fasten 
the pads to the boiler will be along one side 
of the equalizing lever. There should be 
at least 4 of an inchclearance between these; 
and since the levers are generally made of a 
symmetrical form, it follows that the design 
and position of pads will generally estab- 
lish the thickness of the equalizing lever 
this thickness rarely exceeds 14 inches, and 
for small engines, say with cylinders 9 
inches in diameter, will sometimes be j 
inch. The design of the engine also es- 
tablishes the length of the lever, so that the 
only dimension which has to be computed 
will be the depth. In order to do so, we 
must know the load which the lever has to 
support. For eight-wheeled passenger en- 
gines this load is found by subtracting 
trom the total weight on the drivers that 
part of the weight which is not supported 
by the lever, such as the weight of driving 
wheels, axles, etc., and then divide the re- 
mainder by 4; the result will be the weight 
or load which one of the two equalizing 
levers has to support. Suppose that the 
total weight on the four driving wheels of 
an eight wheeled passenger engine is 52,020 
pounds, and that of this weight 12,000 
pounds is not supported by the lever, we 
52,02¢ 12,000 


then have 10,005 pounds 


4 

for the load on the equalizing lever. The 
lever may be considered to be a rectangular 
beam supported at each end, and loaded at 
the center. The depth of a beam of this 
kind is found by the following formula : 

Wx sa: 

8,000 * + 

in which W denotes the load in pounds, / 
the length (from center to center of spring 
hangers) of the lever, 4 the breadth or thick- 
ness and d the de pth, all the dimensions to 
be taken in inches. If the breadth of the 








lever is 14 inches, its length 60 inches, and 
the load 10,005 pounds, we then have 

10,005 « 60 

8,000 « 14 
and the square of 50 02 is 7.07, which is the 
required depth at the center; the depth at 
the ends of the lever should be 4 of that at 
the center. The foregoing formula has 
been obtained as follows: For a beam sup- 
ported at the ends and loaded at the middle, 
4x Sx bxd 

Gx 4 

S denotes the stress on the outer fibers of 
the lever; the other letters denote the same 
quantities as before. The value of S is 
taken at 12,000 pounds, hence the above 
may be written: 


W 1 


50.02: 


we have: W , in which 


12.000 « + 
ox e 


xX a 


which reduces to : 
W 8 000 b Sea". 
from which we get : 
Wx 


d*, as given before. 
8,000 x + 
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Grant’s Gears, Lex’n, Mass., & Phila., 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 


Dav’s Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


For © soee ss Tanks and Vats, address W. 


Pa. See p. 12 


Cald- 


well Co., Floyd and Main Streets, L saisville Ky. 
Speed Gage, shows speed and all variations. 
Geo. T. McLauthlin & Co., Boston, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Improved Duplex i Special Gear Cutters in 
stock and to order; Gear and Milling Cu ters of 
all deseriptions. R. M. Clough, Toliand, Conn. 

“Pumping Machinery.’* New book, 450 pp. 8vo, 
270 Eng. Prospectus tree. W. M. Banr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

12-inch breech-loading rifled mortar & mounting, 
w’ght 118.000 Ibs., front Gov't B’la’g. World’s Fair: 
des’n on applica’n. Builders Iron F’dry, Prov., R. I. 

** Binders” for the AMERIC AN MACHINIST. Two 
styles, the “‘ Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. Tbe former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co, 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Fair. 


Notes from the 


Kditorial Correspondence, 

Those engaged in the mechanic arts will 
not fail to be satisfied with the exhibit of 
the Nicholson File Company, of Providence, 
R. L., which 
Suilding. 


Manufacturers 
Probably no such complete ex- 
hibit was ever before made in this line of 
manufacture. The space allotted the com- 
pany has been well improved in the way of 
making an artistic display that is both in- 
teresting and instructive, 


is located in 


and representative 
of the progress of modern art and machinery 
in the production of the useful, and to 
the eye of the mechanic, the beautiful. 
One finds from a card that the exhibit con- 
sists of more than 3,500 articles, comprised 
principally of over 3,000 distinct varieties 
of files, a statement which he will take on 
faith rather than verify by looking at each 
individual item of exhibit, 
counting. 

The arrangement consists of a revolving 
drum 6 feet long and 4 feet in diameter 
completely jacketed, to use a term common 
with steam engineers, barrel and head, with 
more than 1,300 files of fine grade [X. F.], 
Swiss pattern, a revolving turret with 
[X. F.] files radiating from the globular 
top, two upright cases ornamented with 
more than 1,300 files from regular stock and 
two flat cases containing an assortment of 
more than 300 varieties of files. This, to 
say nothing of file sections and tools and 
implements having relation to the use of 


or at least by 
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files or tothe production of fine surfaces, 
and to drawers containing files many of 
them so small that they might be blown 
away if exposed to a Chicago draught. All 
these files from ,'5 inch diameter and 1 inch 
long up to 24 inches flat, cut from 8 to 424 
to the inch, show a wonderful adaptation of 
machinery to the production of something 
universally used. 

It would be a sheer waste of energy, and 
too great a tax on the patience of the reader 
to undertake anything like an enumeration, 
by name or purpose, of the different files 
shown ; files from those about as thick as a 
piece of thin bristol board to those of the 
heaviest pattern, files of most of the com- 
mon and easily named sections to those 
requiring the skill of the geometrician to 
find exact designating titles descriptive of 
the outlines of their cross-sections, but for 
which the file maker finds names of his 
own that sometimes identify better than they 
describe ; straight files and files curiously 
crooked, files for the metals, hard and soft, 
files for wood and for every other material 
used in the arts, files for the dentist, the 
manicure, the watchmaker and the black- 
smith, for hot metal and for cold metal, 
and, strangest of all, files for filing bread. 

Files cut 424 to the inch set the machinist 
thinking of fine measurement as a step from 
the old proverbial ;}, of an inch up to the 
von, and beyond, of the present. A flat 
file of this cut feels very much to the touch 
of the finger like a well finished surface, 
but the thumb nail will very readily engage 
with its asperities. 

One is apt to wonder how all the forms of 
files were called into existence. They have 
come about through the steady efforts of 
manufacturers to produce something that 
would be useful, and from a demand on the 
part of those who use files for something 
quite different from anything in the market. 
Jounty debating societies frequently tackle 
the momentous question as to the precedence 
of supply and demand. In the matter of 
files, which comes first is settled by dividing 
the honors. The file isa very ancient tool, 
and the variety of forms are the efforts of a 
hundred generations to adapt means to an 
end. The original file may have been a 
stone, jagged or smooth to suit different 
conditions; the modern file is an artistic 
production of skill and machinery. 





Near by the Nicholson exhibit is that of 
Kearney & Foot, of New York, not so ex- 
tensive or complete as the former but repre- 
senting some good examples of file-making, 
and a little further on that of McCaffery File 
Company, of Philadelphia; and elsewhere 
are several other exhibits, notably from 
Switzerland, famous through many years 
for the production of fine files. 





A German firm show in Machinery Hall 
amongst other examples flat files made up 
of blanks upon the faces of which are keyed 
the files proper, consisting of strips about 
7? inch thick cut on both faces. Of course, 
the blank will last indefinitely, the strips 
being renewed as they are worn out. 





Steam pumps and pumping engines are 
well represented, the largest exhibit being 
by Henry R. Worthington, of New York, 
whose pumps are found on all parts of the 
grounds, the greatest aggregated capacity 
being in the pumping station through which 
water is supplied for the fountains, fire 
service and for general purposes. This 
station has a capacity of 40,000,000 gallons 
a day, furnished by four pumping engines, 
one ‘‘ high-duty” (horizontal), one horizon- 
tal triple-expansion and two vertical com- 
pound, There are also here two large fire 
pumps—underwriters’ pattern. 

In Machinery Hall there are seven smaller 
pumping engines with a combined capacity 
of about 25,000,000 gallons for supplying 
water for condensers and for cooling pur- 
poses, and alongside these 25 pumps of 
various sizes and for various purposes. 
Besides these there are condensers and 
pumps in most of the principal buildings. 

An interesting feeture of the Worthington 
exhibit isa small pump in operation—bor- 
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rowed for the occasion—that has been in use 
for 44 years, costing $8.40 forrepairs. This 
pump looks a trifle old-fashioned, compared 
with present practice, but it shows that the 
late Henry R. Worthington made a pretty 
good steam pump nearly a half century 
ago. This pump will go back to its regular 
service at the close of the Fair; it looks as 
if it could do another 44 years. 





The A. S. Cameron Steam Pump Com- 
pany, of New York, has the advantage of 
being located by the large central water 
tank in Machinery Hall, connection being 
readily traced between one of their regular 
pattern pumps and a stream of water reach- 
ing the roof. The particular reason for this 
stream of water, as well as for others over 
the tank, is to show a particularly solid 
stream from a patent nozzle. The passer by 
seeing the stream—the effect—looks for the 
cause—the pump. The Cameron Company 
exhibit a considerable number of their well- 
known pumps, piston and plunger, horizon- 
tal and vertical, with and without fly- 
wheels, and for a variety of purposes. 





Near by this exhibit is that of the Buffalo 
Steam Pump Company, Buffalo, N. Y., 
consisting of their regular line of steam 
pumps, independent condensers, etc., with 
which we have from time to time made our 
readers acquainted. Though not getting in 
their work in an apparent effort to fill the 
big tank, they have a tank of their own, 
and in their space an exhibit that is bound 
to get attention. This is in the shape of a 
hydraulic ram of unusual proportions, 
getting rid, in one way and another, of a 
large volume of water, and capable, it is 
said, of raising 95,000 gallons in 24 hours. 
This is pretty sure to attract attention, be- 
cause it is out of the common, and makes 
some noise. There is also shown one of the 
smallest rams I have ever seen. The man 
in charge of this exhibit expresses himself 
as discouraged at the current ignorance in 
relation to this inexpensive and compara- 
tively old way of raising water, and thought 
seriously of printing on suitable cards for 
distribution an answer to the question, 
‘What makes the thing go?” 





The Deane Steam Pump Company, of 
Holyoke, Mass., had several of their pumps 
in the Cold Storage Warehouse, which was 
destroyed by fire, but they still have several 
left. In the boiler house are two duplex 
with 74-inch steam cylinders, 44-inch plung- 
ers, and 10-inch stroke. In the power plant 
are two air and circulating pumps with 16- 
inch air, water and steam cylinders and 16- 
inch stroke, each in connection with a 
Wainwright surface condenser. The com- 
bination is very complete, making a neat 
arrangement. They have also a Deane con- 
densing apparatus on a McIntosh & Seymour 
engine, the apparatus consisting of a 
vacuum pump with an 8-inch steam cylin- 
der, a 12-inch water cylinder and 12-inch 
stroke. The company had, we believe, 
nine pumps in the Cold Storage Warehouse 
—seven pumping brine and water, and two 
feeding boilers against 300 pounds pressure. 





M. T. Davidson, Brooklyn, N. Y., has, in 
the boiler house, two compound pumps 
large enough to be classed as engines ; they 
are used for feeding boilers, and it is neces- 
sary to run slow, one atatime. The boiler 
attendant speaks highly of their perform- 
ance, and they certainly appear to run very 
finely. He also has in power plant an 
independent condensing apparatus, doing 
duty for two 350 horse-power engines. 





The John H. McGowan Company, of 
Cincinnati, O., have several steam pumps in 
operation, duplex and simple. One duplex 
is connected with a fountain in the tank, 
but as that is some distance away they have 
a fountain of theirown in theirspace. This 
company is applying, to some extent, a 
different valve motion from that of their 
usual practice. In this jointed arms project 
sufficiently through the ports to be struck 
by the piston near the termination of its 
stroke, by which means steam is admitted to 
shift the steam valve. 
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In a deep well pump by the Downie 
Pump Company, of Valencia, Pa., there are 
two water pistons working in one cylinder 
or tube, one piston rod being hollow, the 
rod of the other piston passing through it. 
These piston rods and pistons are of equal 
weight, and the connection with steam 
cylinder is through levers so arranged that 
when one piston moves up the other moves 
down. The weight of the pistons and 
rods is by this arrangement taken off the 
steam piston, the result claimed being 
smoother running, a continuous stream of 
water and the possibility of higher speed. 





Alongside the water tank is the exhibit of 
the Laidlaw-Dunn-Gordon Company, of 
Cincinnati, Ohio, consisting of duplex, com- 
pound, underwriter and other pumps, some 
of them at work pouring water into the 
tank. This exhibit is a good one. Beside it 
is a drawing attraction in the shape of a 
waterfall of several feet in height, the prime 
cause of which is a centrifugal pump by 
Joseph Menge, of New Orleans. This pump 
supplies the waterfall with 300,000 gallons 
of wateran hour. These centrifugal pumps, 
which are rather crudely, or at least inex- 
pensively made, are used by Southern plant- 
ers for drainage and irrigation purposes. 





The attraction of moving water is pro- 
vided for by the P. H & F. M. Roots 
Co., of Connersville, Indiana, in the Mining 
Building, who show in operation a rotary 
pump of a capacity of nearly 40,000 gallons 
per minute, pouring out a rather muddy 
stream of water from a small tank to which 
it is returned, and into which a good deal of 
dirt evidently finds its way. This, though 
—the muddy water—is all right enough, 
since the pump is especially recommended 
for irrigation purposes where mud must be 
frequently pumped. This pump is con- 
structed on the principle of the Root blower, 
and if the mud is reasonably wet it all goes. 

Beside this pump the company have on 
exhibition a line of their ‘‘ positive” blow- 
ers for foundries and smith shops, and for 
other purposes, also blacksmith forges, gas 
exhausters, etc. The largest foundry blower 
shown is capable of delivering air for melt- 
ing 23 tons of iron per hour. Another large 
fan for other purposes will give a blast 
pressure of twelve pounds. 





The Connersville Blower Company, of 
Connersville, Ind., have one of their No. 4 
positive pressure blowers in operation. It 
has a capacity of 124 cubic feet of air per 
revolution, its normal speed being 200 
revolutions per minute. As we expect soon 
to illustrate this blower, no reference to its 
copstruction will be made here. 





The Conover Manufacturing Company 
and the Wheeler Engineering Company, 
both of New York, have condensers and 
pumps in connection with steam engines in 
the power plant, but no exhibits, I believe, 
except in such connections. In fact, it is 
the case with manufacturers of many steam 
engineering appliances that their exhibits 
are in use in such a way that they are not 
likely to be noticed. This is the case with 
the Knowles, the Blake, and the Snow, and 
other steam pumps, and with various smaller 
appliances used on and about steam engines 
and boilers. 





H. W. Johns Manufacturing Company, of 
New York, put their work in evidence by 
their asbestos boiler covering on a large 
number of boilers, heaters and pipes in the 
power plant and elsewhere, besides which 
they have three regular exhibits, one of this 
wonderful heat-excluding, fire-resisting raw 
material, another showing some of the 
processes of manufacture—spinning, weav- 
ing, etc., and the other illustrating the uses 
to which asbestos goods are applied. In 
this last named exhibit is a large variety of 
manufactured goods—pipe covering, gas- 
kets, washers, millboard sheathing, build- 
ing felt, roofing, fireproof paints, etc.; also 
a fireman, or the semblance of one, clothed 
cap-a-pie, face, hands and all, in asbestos 
garments, Taken altogether, the exhibits 
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of this company are very interesting »; 
showing the progress made in this line « 
manufacture within a comparatively sh 
period of time. 





A line of portable forges by George Cu 
mings, of San Francisco, Cal., is deservi 
of notice. They are equipped with 
Cummings hand fan blower. There is 1 
very much to a portable forge anyway, a 
there appears to be about as little to t! 
one as to any I ever saw, which is one thi: « 
in its favor. The basis of the whole thi 
is a piece of gas pipe corresponding in s 
to the size of the forge. One end of t! 
pipe is stopped tight, while the other e 
is fitted with a removable plug, for c 
venience in cleaning. Through one side 
this pipe are two oblong holes, one bei: 
for wind from the fan, and the other fir 
delivering wind to the tuyere. Imagine all 
other parts of the forge clamped to this 
pipe, and you have a picture of the for 
ready for use. Thus the legs are of ¢ s 
pipe suitably bent, fastened together in 
pairs, and so arranged that by the operation 
of a single thumb nut they are clamped 
the pipe. The pan is similarly clamped to t! 
pipe, as well as the blower, which delivers 
air through the bottom and through one « 
the holes in the pipe (the pan being clampe:i 
over the other hole). The shield is placed 
on the pan in any position desired, being 
held by two spring clips. The exhibitor wi 
take the whole thing apart and assemble thie 
pieces again in one minute, and you cx 
easily do it yourself in two minutes, wit! 
out the use of a wrench or other tool. 

This dismembering and reassembling fe:t 
ure must be a very desirable and convenient 
one when it is desirable to use the forge in 
a place to which there is a restricted pas 
sage, orin taking it about from place t 
place. 

The fan gives an excellent blast in which 
ever direction it is turned, and there js 
enough of the balance wheel feature about 
it—it is geared and turned by means of 
crank, the gears and journals being encase: 
to exclude dust—so that it will continue in 
motion longer than seems possible after the 
application of power has ceased, which wil! 
be appreciated in such work as heating and 
passing rivets. There are no frills about 
this—just a hand forge, and not a particu 
larly handsome one at that, but I believe it 
is a good one. 





Joseph Dixon is said to have invented tl. 
plumbago crucible in 1827, since which 
there has been a steady growth in the uses 
found for graphite. The Joseph Dixon 
Crucible Company, of Jersey City, N. J., 
has two exhibits, one in Manufacturers’ 
Building, and the other in Mining Building 
The pencil exhibit in the first named building 
occupies a space 10x14 feet, in the cente: 
of which is a low mahogany table su: 
mounted by a pyramid of velvet, on which: 
pencils in great variety are disposed | 
the hand of an artist. There is also 
rosewood and plate glass exhibition cas 
The space is well lighted at night, a1 
does credit to an article of manufactu: 
which, if no more than 3850 years old 
has become indispensable. What surprised 
me most—for everybody knows a _ gocl 
deal about the Dixon pencils—was to lear 
that they were made in nearly one thousan 
varieties, and that last year the numbe 
made would, if so distributed, give to ever: 
man, woman and child in the United Stat 
nearly four pencils. Four times sixty-fiy 
millions of lead-pencils by one firm! ‘ 

In the Mining Building the company 
exhibit occupies a space of 25x28 feet, an 
embraces all articles manufactured by the: 
into which graphite enters. Crucibles, r< 
torts, ladles, boxes, incandescent filamen 
forms, and a great variety of other product 
are shown in upright cabinets. In anoth: 
is shown the development of an electroty); 
plate, in the process of which graphite is en 
ployed. In another case there are more tha 
fifty varieties of graphite for as many differ 
ent uses, such as for lubrication, foundr) 
facings, stove polish, core wash, ingot wash 
for hatters’ use, for paint, and so on. 
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There are also shown samples of graphite 
from all the principal sources, one sample 
from the Island of Ceylon weighing 3800 
pounds. 

One, unless quite familiar with the sub- 
ject, cannot see this exhibit, finely arranged 
in every respect, without concluding that 
graphite plays a very important part in the 
industries of the world, probably much 
more so than he had before thought. H. 

————__>e—__—_ 

Experiments with the torpedo boat 
‘‘ Cushing ” appear to indicate that it is pos- 
sible to paint such boats so that their dis- 
covery ina dark night is very improbable. 
The ‘‘ Cushing” cruised around two vessels 
that were looking out for her with their 
powerful search lights, aided by a search 
light on shore, approaching the vessels 
closely enough for all practical purposes 
without being detected. 

—— ae 
Planing and Matching Machine for 
Hard Wood. 


Owing to the fact that hard wood is 
usually rather unevenly sawn, and is fur- 
ther crooked and twisted out of shape in 
the process of kiln drying, it is difficult to 
dress it accurately in the machine, especially 
since the introduction of hard wood floors, 
wainscoting and interior finish has raised 
the requirements for this class: of work. 
The accompanying illustrations are of a ma- 
chine which has been designed especially 
for planing on both sides, and matching 
hard wood, and is a modification of a some- 
what similar machine which has been for 
some time built by the manufacturers, J. S. 
Graham & Co., Rochester, N. Y. 

It has been the practice in some estab- 
lishments to use two machines and perform 
two separate operations upon hard wood 
matched stuff, the first operation being sim- 
ply to secure one straight and true surface 
as a basis for the finishing operation. This 
machine is so designed as to bring about 
these results at a single operation. 

It will be noticed that the machine has an 
extra under cutter, over which the lumber 
passes before being planed on the upper 
surface. This under cutter is preferably 
placed next to and in front of the top cutter 
head in order that the two pairs of feeding-in 
rolls shall give ample feeding power to the 
board while being dressed on the under 
side, and also to retain better control over 
the work. 

The two under feeding rolls are arranged 
in connection with the receiving platen to 
raise and lower together, and provide for 
any desired amount of cut to be removed 
from the under surface, thereby insuring 
the cutting off of all bunches or projections, 
and finishing a straight surface on the under 
side which passes next over the bed-plate 
and under the top 
cutter head, thus 
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The under cutter can be instantly drawn 
outside of the machine for convenience in 
adjusting, sharpening cutters, etc., as shown 
in smaller engraving. It is fitted with a 
shavings conductor, which takes care of all 
shavings and dust. This cylinder is also so 
arranged that it can readily be adjusted for 
height, and the entire machine possesses all 
the adjustments and improvements found 
useful for this class of work. 
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SETTING 
Setting the Cut-off on an Automatic 
Engine. 


By W. H. WAKEMAN. 


Where the valves of an engine are per- 
fectly tight, or nearly so, or evenif they 
leak approximately the same amount, it is 
an easy matter to set the tripping mechan- 
ism so that the diagrams will have the same 
area, and do an equal share of work (ig- 
noring the space occupied by the piston rod 
on one side), but having occasion to indi- 
cate an engine a short time ago, whose ex- 
haust showed what is called ‘‘a long leg 


THE CUT-OFF ON AN 





shown in Fig. 2. In order to make sure 
that the diagrams showed the actual state of 
the valve gear, the governor was held rigidly 
while the diagrams were taken, thus insur- 
ing the same position of the balls for all the 
diagrams. 

Here may be noted improvement, for 
while in Fig. 1 the areas were .85 and 2.12, 
in Fig. 2 they are 1.12 and 1.95 respectively. 

Fig. 3 shows a further improvement as 


Fig. 3 


i, 


1.62 


Fig. 4 
AUTOMATIC ENGINE. 


the areas are 1.2 and 1.8, the rod leading to 
the crank end having been shortened. 

Fig. 4 is better still, as the areas are 1.58 
and 1.62. 

Of course, it is better to have tight valves 
and an even cut off, but if these are impos- 
sible for the present, it is better to even up 
the areas as above rather than to runas I 
found them. 

Some engineers seem to think that if the 
puffs of exhaust steam are not all of the 
same size, the power developed on one 
stroke must be greater than that developed 
on the other. This is a rule which is not 
without its exception, as shown in this case, 
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but-little in any one-ease. It will be noted 
that the terminal pressure on the crank end 
of Fig. 4 is nearly as great as in Fig. 1, and 
there is but little change in the terminal 
pressure of the head end, so that we could 
not expect much change on the exhaust 
puffs, but when the steam was exhausted 
from the crank end it came out with an 
effort at a puff, which died away in some- 
thing resembling the long drawn sigh of a 
giant. This was due to a leak in the valve, 
for it must be remembered that the steam 
is making its way into the cylinder during 
the return as well as the forward stroke. 
The main belt of this engine was long and 
not very tight, consequently before the 
valves were set it did not run steadily, but 
after the load was evenly distributed a great 
improvement was apparent, for it kept its 
place as nicely as any one could wish. This 
calls attention to the fact that if the main 
belt does not run steadily, it should not be 
tightened up until it is known that the 
valves are set correctly. 
<=>: = 
The Mechanical Value of War. 


By W. D. Fornes. 

There has been considerable said of late 
concerning a Peace Congress, and some very 
remarkable statements have appeared in the 
daily press as coming from it, which, if 
correctly reported, go to prove that the sup- 
ply of fools has not run out yet. 

The writer being interested in firearms 
for the extermination of his fellow men, has 
given the subject much study, and, broadly 
speaking, he is of the opinion that civiliza- 
tion is about all due to war, and the present 
state of mechanics is the result of the 
human desire to kill somebody or some- 
thing. 

Undoubtedly a club was the first weapon, 
and when the stronger man knocked the 


heads of his weaker fellows, some weaker 


fellow probably set about trying to equalize 
matters by sharpening a long stick to jab 
the life out of the stronger brother out of 
reach of his club. 

Some friends try to make the writer be- 
lieve that weapons were first used for ob- 
taining food; that the original man hunted 
his dinner before he hunted his fellow man. 
The experience of the writer among savage 
tribes does not bear out this idea, and as 
none of these friends had ever been the 
‘‘huntee,” he cannot accept the idea as he 
can his own practical knowledge. 

The most ancient piece of fine workman- 
ship in metal ever seen by the writer was a 
dagger, which must have been made to 
stick into people, as its shape made it of 
very little use for any other purpose, and 
the next piece of work made much later, 
but of exquisite workmanship, was a shirt 

of mail, made to 





providing a true | 
and even surface 
while being acted 
upon by the top 
cutter head, and 
finishing a board of 
regular and even 
thickness. The side 
cutters then joint 
or tongue and 
groove, as desired, 
and finally the last | 
under cutter takes 
a light finishing 

cut, giving an ele- 

gant, smooth finish, 

or it can be used 

for beading, etc. In 








this way the work 
is done not only in 
a satisfactory manner, but at a very rapid 
rate. 

The first or special under cutter is fitted 
with a patent pressure device over the 
board, which at all times produces a pressure 
just where desired, whether the surfacing is 
done at one side or in the center of the ma- 
chine. This is a feature of considerable im- 
portance and an actual requirement for 
superior work, especially on narrow boards. 


PLANING AND MATCHING MACHINE. 


and a short leg,” or in other words, gave 
one heavy puff and then a light one, I found 
the area of one card to be almost exactly 
two and one half times that of the other, as 
shown in Fig. 1. This was not due to an 
uneven cut-off as much as toa leak which 
had developed on one of the cut-off valves. 
One of the rods which connect the governor 
and the tripping device was shortened, and 
another pair of diagrams taken, which are 





for although in Fig. 4 the areas of the dia- 
grams are practically the same, still the 
puffs of exhaust steam were nearly as far 
from being alike as they were before the 
change was made. On second thought it 
will be plain why this is so, for the force 
with which the exhaust steam is expelled 
from the cylinder depends on the release 
pressure, or the terminal pressure, which 
are the same in many cases, and seldom vary 


keep its wearer 
from being stuck 
by a dagger. 

How the shirt 
was made is a puz- 
zle. It was made 
up of rings perhaps 

inside diameter, 
and say 4 wire, 
and each ring had 
a band of gold let 
into it which went 
entirely around. 
No hammer marks 
could be seen, and 
the surfaces, where 
not rusted, were 
perfectly polished. 

Long before they 
made the sewing 
machine, firearms 
had been made on the same plan which 
allows sewing machines to go into every 
house, and, so far as the writer can find 
out, the interchangeable system was the re- 
sult of a desire on the part of the people of 
the United States to kill people with arms 
of superior quality at a small price, and 
the results have been most satisfactory to 
the world at large. 

To-day we do not {hunt each other with 
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the idea of speedily taking life, but we hunt 
each other commercially to starve our 
fellow men to such an extent that they will 
grow tired of trying to live by the means 
we take of obtaining food and clothes, and 
retire from our love of business. 

This results just as did the battles of 
old, in the survival of the strongest, not 
always the fittest, and the result to the 
general world is good, since no man can 
make his rival move off unless he offers bet- 
ter or cheaper ware, or both to the world. 

This does not sound nice, and some may 
shake their heads and say I do not want to 
have my fellow machinist go to the wall—I 
want him to make a living. True enough, 
but if the fellow machinist gets into the 
way of taking work thought to be the right 
of the kind hearted machinist, there will be 
a shift of views; the head shaker will do as 
the good people of Canterbury, Conn., did 
in the fifties, when Miss Crandall started a 
colored school there. They waited on her, 
and said that they thought the darkies 
should be educated, ought to be taught, 
but not in the town of Canterbury, and to 
their shame, be it said, they drove Miss 
Crandall out of town by force. Few of us 
* have not felt the strain of the past three 
months, and few of us have not had to cut 
down expenses to turn and twist to get 
work to keep things running, but uncom- 
fortable as it has been and still is, the trial 
will do good, as did the blows of the soldiers 
of old, the sturdy survive, ahd self-protec- 
tion will be learned. 

There seems to be a belief among shop 
managers that what is done in our own 
shop, if a little more expensive, is not far 
from others as to cost, and away up in qual- 
ity. One sees this in a jobbing shop, as 
customers are constantly saying this or that 
operation costs more or less than in the shop 
where the work was last done. 

The writer being interested in boring 
holes in cylinders, etc., was staggered when 
he found a shop could bore a good, true 
hole 43’ diameter and 5” long for three 
cents, while he could not do the work for 
five times the sum. Of course an allowance 
must be made for the fact of large num- 
bers in one case and small numbers in the 
other, yet it sets one to thinking when an- 
other can so thoroughly out-class him in 
any work. Returning to the question of 
war. It is fair to suppose that the fine 


polish and beautiful finish so often seen in 





old arms as weapons of war, came by the | 
condition of the soldier not always being 
engaged in killing people, and in his leisure 
moments he started in to polish up his 
weapon, until the condition of a fine finish 
was demanded of the maker. At any rate, 
it is to-day demanded that we kill our 
enemies with arms which are as finely fin- 
ished as a watch, and in this demand can be 
shown work for hundreds who, in executing 
it, obtain support for long years, while the 
misery our peace friends see in war is com- 
paratively of short duration. 

Aluminum Boat. 

A boat constructed of aluminum and in 
tended for the forthcoming expedition of 
Commander Monteil into Central Africa, has 
just been launched from the Quay d’Orsay, 
in Paris. It is a flat-bottomed ferryboat, 
capable of carrying a load of 15 tons, is 33 
feet long and 84 feet wide, and the total 
weight of the boat is 204 cwt., of which 18 
cwt. is of metal and the remainder of wood. 
This lightness of construction has only been 
obtained by the use of aluminum, and the 
difficulty had to be overcome of rolling 
sheets of this metal 4 feet long, 2 feet 4inch- 
es in width, and 0.12 inch thick. The boat 
is made in twenty-four parts, each of which 
can be carried by one man, and which are 
adjusted by means of bolts; india rubber 
being provided at the joints of the sections 
so as to render the boat water-tight. With 
two exceptions all the parts are interchange- 
able, and the boat, which is fitted with the 
tools necessary for assembling it, can be put 
together in a very short time.—7'he Mechan- 
ical World. 


—-- 

A St. Louis dispatch says: The once 
great Vulcan Iron Works, built at a cost of 
$1,000,000 and covering six acres of ground, 
are being sold piecemeal as junk. The 
eight-ton steam hammer was sold to Pitts- 
burgh manufacturers yesterday for $6,000. 
Even the brick-work is disposed of to 
wreckers. When in operation the works 
employed 2,800 men, but its machinery was 
not up to modern standards, and the big 
strike of 1882 ended its active career. 

- + a 

The latest idea in transportation comes 
from England, and is nothing more or less 
than our familiar roller skates, provided 
with pneumatic tires, which, it is claimed, 
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48-inch Engine Lathe. 


ENGINE LATHE 


> METAL-WORKING MACHINES 


adapt them to use on ordinary roads. The 
rollers are about 34” diameter, are provided 
with ball bearings and run noiselessly, though 
the speed attained is said to be about equal 
to that of the cycle, while of course the 
first cost and repair bills are much lower. 
The most powerful hydraulic crane at 
present existing is reported to be one at the 
Italian Government Arsenal at La Spezzia. 
It is capable of lifting 160 tons, or 10 tons 
more than the large electric crane at the 
Creus6t Works. 
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we? 
C. W. Miller will start a shoe factory at Waynes- 
ville, N.C. 

The Gould Car Coupler Works at Depew, N. Y., 
will start soon. 








The Nova Scotia Steel and Forge Co., New Glas- 
gow, N.S., is making additions. 

The Caldwell Machine Co., Richmond, Va., 
erect a new plant costing $1€0,000. 

W. L. Grant & Sons will rebuild their burned 
wood working and machine shops at White Plains, 
Ga. 


will 


The Penn Hardware Works, Reading, Pa., em- 
ploying 500 hands, haye resumed operations on 
full time. 

The plate-mill of the Ellis & Lessig Ironand Steel 
Company at Pottstown, Pa , resumed operations 
October 10. 

The Springfield (Ill.) Boiler and Manufacturing 
Company will increase its capital stock from $78, 
000 to $178,000. 

Debs Publishing Co., Terre Haute, Ind., issue a 
catalogue—sent free—of engineering books pub- 
lished and sold by them. 

The puddling department of the Clinton Iron and 
Steel Company resumed work October 10 after an 
idleness of several months, 





Fraser & Chalmers, of Chicago, Ill., have issued 
asmail pamphlet descriptive of the Kiedler pump 
ing machinery which they build. 

The Midland Manufacturing Company, of To 
peka, Kan., is adding a brass foundry to its works, 
beside making additions and improvements. 

William Gardam & Son, 98 John street, have is- 
sued a circular illustrating and describing the sen- 
sitive drill shown in our issue of September 28th. 

Nearly all of the men who were laid off during 
the financial depression bave returned to work in 
the Atchison, Topeka & Sante Fe machine shops. 

The Bellemonte Silk-mill at Hawley, Pa., em- 
ploying 500 hands, working two days a week the 
past five months, commenced work on full time 
October 9. 

The addition to their machine shops now about 
comp:eted by the George V. Cresson Co., of Phila- 
de'phia, is 108x250 feet, and some of the equipment 
is now in place. 

The Bennett Mfg. 1510 Chestnut street, 
Philadelphia, Pa., have issued their initial cata- 
logue of engineers’, draftsmen’s and architects’ 
instruments and supplies. 


CO; 


Henry Warden is building a large factory build- 
ing of brick adjoining bis boiler works at German- 
town Junction, Philadelphia, which will be leased 
with power to manufacturers 

Dexter, Lambert & Co’s silk factory at Hones- 
dale, Pa.. which laid off a number of bands and 
reduced working bours two months ago, have re- 
sumed full time with all hands. 

The puddling and the iron and steel rail depart 
ments of the Bethlehem Iron Works, Bethlehem, 
Pa., resumed work Monday. They have been idle 
several months. Fifteen hundred men will be given 
work. 

The Anderson Steel Casting Co., of Anderson, 
Ind , bas opened a branch office at 506 Jnfer- Ocean 
Building, Chicago. Mr. J. A. Kurtz, vice-president 
of the company, will have his headquarters at 
that place. 

The Lodge & Davis Machine Tool Co.. of Cincin- 
nati, O., have just received a large order from the 
Big Four Railroad for lathes. etc., to be used in the 
new shops of that company now in course of con- 
struction at Bellefontaine, O. 


The puddle-mill of the Phoenix Iron Company, 
Phoenixville, Pa., resumed operations October 10, 
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giving employment to a large number of hands 
after a longidleness. The entire plant, it is be- 
lieved, will soon be in operation. 


The Standard Smokeless Furnace Company, of 
East St. Louis, Ill., has been chartered, with a 
capital stock of $150,000, for the manufacture of 
furnaces, stokers, etc. Percy B. Weston, W. B 
Farr and others are the incorporators. 

The W. H. Page Boiler Co., Norwich, Conn., have 
had plans made for a new foundry which they 


propose to baild in connection with their plant on 
Franklin street. done to accommo- 
date their large and increasing business. 


This is to be 


The New Home Sewing Machine Co., at Orange, 
Mass., have placed the contract with the Berlin 


of East Berlin, fora new 
The building will be 
width and 120 feet in 


Iron Bridge Co, 
foundry and tumbling room 
entirely of iron, 45 feet in 
length. 


Conn., 


The Everett and the Pemberton mills, Lawrence, 
Mass., have started up in full. They bave been 
shut down for more than a month. A portion of 


the Arlington cotton-mills in that city has also 
started. The Pacific mills are running on full 
time. 


The 1,000 employes of the 
wire-mill at Joliet. a branch of the Consolidated 
Wire and Steel Company, recently surprised 
to read the official announcement that the entire 
plant would resume work. This mill has been shut 
down for the past six months. 


The H.R. Barker Manufacturing Company, 190 
Middle street, Lowell, Mass., has issued an illus 
trated catalogue devoted to adescription of the 
Richmond steam and hot-water heaters made by 
the Richmond Stove Company, of Norwich. Conn., 
radiators, etc., and supplemented with a list of 
references in Lowell and vicinity 


Lambert & Bishop 


were 





A contract has been signed by which Fulton, 
Ill., gets the Pennsylvania cotton-mills of Alle- 


gheny City, Pa.. giving five acres of ground for 
the plant and $40,000 bonus Seven buildings will 


at once be erected and eighty-four carloads of ma- 
chinery will arrive soon. The plant will give em 
ployment to 750 men. 

The recent purchase of 3,000 acres of land at Ash- 
tabula, O., the iron ore receiving port, was made 
by the Rockefellers, and a steel plant is to be erect 
ed, ground having been broken for a portion of the 
works. It is said the Rockefellers propose to make 
a fight for supremacy against Carnegie and the II- 
linois Steel Company. They contemplate a prod- 
uct of 2,000 tons of steel a day. 

The Hendey Machine Co., Torrington, Conn., 
has issued a pamphlet (standa:d size 6’’x9’’) which 
relates solely to the Hendey-Norton lathe, which is 
fully illustrated and described by perspective and 
detail engravings. Engravings are also of 
specimens of lathe work made in the Hendey shops 
upon the Norton-Hendey and upon the ordinary 
lathe by the same man. the difference in time be- 
ing given. It isa pamphlet which will interest all 
who have to do with lathe work and will be sent on 
application. 

The 


of 


given 


has account of the fol- 
lowing concerns that have recently started up: 
The Roanoke (Va.) Machine Works; the Duvall 
Engine Works. of Roanoke, Va.: the stove works 


Commercial Bulletin 


of Gibson & Love, Chattanooga, Tenn.; the Penn 
Hardware Works, of Reading, Pa.; the Farrel 
Foundry and Machine Co., Ansonia, Conn.; the 
Dexter Tool Co., of Bangor, Me.; the Norton & 
Jones Machine Tool Works, Plainville, Conn.; the 


Titusville (Pa.) Tron Works; the Seibel-Suessdorf 
Copper and Sheet-iron Manufacturing ( 0., of St. 
Louis, Mo.: the Union Hardware Co., of Torring- 
ton, Conn. 
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The above illustration is taken direct from a photograph and shows the interior of a Boiler Shop de 


signed and built b7 us for Wm. Cramp & Sons’ Ship. and Engine Building Co. 


Penn 


.at Philadelphia, 


The Bowler Shop portion of the building is 55 feet in width and 370 feet in length, 


The adjacent Blacksmith Shop (shown on the left) is 59 feetin width and 350 feet 


in length. 


The Boiler Shop is 50 feet in height with a 50 ton traveling crane. 


The building is covered on the sides and roof with Corrugated Iron. 
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at 3.45¢e. 

Spelter 
3 5de. 
and 3.6°¢. 


The n 


QC.° 
9.700e 


Tbe market is dull. 


that second dealers may sell for 
ing Copper is hel 


for prompt 
for Ne 


Machinists’ Supplies and Iron. 


New York, October 14, 1893. 
n Pig—We quote Standard North 
1 Foundry, $14.50 to $15.00; No. 2, 
iray Forge, $12.25 to $12 50. South- 


ern brands of good quality are obtainable at $13.75 


1 Foundry; $12.50 to $13.50 for No. 
12.50 for Gray Forge. 

e market ts steady at adecline. We 
Cookson’'s, 104ge. to 10%4%e.; Hal 
» and U.S Freneh Star, 10e. 
1e City is quoted at T5e. to 76e. 

For Lake Copper 
Lake companies, but it is els — ad 
a shade less, Cast- 
lat 944ec. to 9.4Ce. 

irket has a downward tendency: 
ut actual business might be done 


varket is weaker with offerings at 


shipment from primary sources, 
w York delivery. 





ale 
-e- 


ei 


under this head. 
tion, 


Box 111, AMERIC 


Wanted 
refs.; grad. 


Pos. 
mect 


a position. 
Draftsman 
tools, 
tion. Box 76, A 
W anted—Posi 
in mach. works; 
preferred. Add 
Wanted 
with 3 vears’ 
shop practice; 


ex 
Dn 


About seven words make a line. 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. 
care will he torwarded. 


First-class draftsman 


Meck. draftsm: 
Care 

(designer) 
jigs. fixtur 


Position as draftsman 


WANTED* 


** Situation and Help’? Advertisements only inserted 


Rate 30 cents a line for each inger 
Copy should be 


Answers addressed to our 


and M. 
AN MACHINIST. 


E. wants position. 
as ass*t mech. d’f’sman exp'd; good 
1. arts. M., Box 120, Foxboro, Mass. 
in, graduated in Germany, wants 
of Rode, 40 Union Park, Boston 
experienced on mach 
es and gen! mach’y desires posi 
MERICAN MACHINIST. 


foreman 
steam pumps 
Am. MACHINIST. 


tion as foreman or assist. 
2l yrs. exp.; age 38: 
ress R. K., Box 115, 
by young man 
perience; technical education and 
i0oderate salary. Box 46, AM. Macu. 


Tool maker, years of experience milling cutters, 
reamers, dies, all machine and boiler tools, wants 
position. Address City, care Am. MACHINIST. 

Wanted—Situation by a first-class all-round ma- 
chinist, sober and reliable: general repair work, 
tool making, ete. Box 114, AMERICAN MACHINIST. 

Wanted—Thoroughly competent foreman for es 
tablished job foundry who can invest $5,000 in the 
business; foundry equipped witb all modern im- 
provements. Address A. P. H., Am. MACHINIST. 

{ young man who has worked from apprentice 
to superintendent, with no influence except ability 
and attention to business, is thoroughly practic al: 
expert on Coriiss engines and he avy machinery, de 
sires situation. Box 118, AMERICAN MACHINIST 





+ MISCELLANEOUS WANTS 


Advertisements will be en, under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue {nswers addressed to our care wit 
be forwarded 

Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E, O. Chase, Newark, N. J. 

Draftsmen’s new comb. triangles, etc.; cir. free; 
small sample, 10e. D. J. Kelsey, New Haven, Conn. 

Drawings made of fixtures, special 
and devices to work in best possible manner. 
dress Box 62, Providence. R I. 

For sale—One 36’ Brainard Automatic Gear Cut 
ter; one 36/7x36x12' Pease Planer; one 32x10, 
Lodge-Davis Standard Engine Lathe with raising 
biocks to swing 40’ These tools have only been 
in use one year; will be sold low for cash. The 
Fosdick & Plucker Machine Tool Co., 142 Culvert 
Street, Cincinnati, O. 


tools 


Ad- 


jigs. 


W. Dixon, 
gears of the lathe 
rules are simple and 


“Threads and Gears” is 
just published, on the 


on cutting screw threads: 


a work by G. 
change 
the 


plain: there is no algebra in the rules, and will 
give the correct gears to cut any thread that can 
be cut; sent to any address on receipt of price, 50c. 
G. W. Dixon, Spring Lake, Mich. 








Amateur’ 
Taking anyt 


rtice;..::< 


These gocds are 


# to 1 inch inclusive. 


Patented Dec. 


Cc. 


for sale by CHAS, CHURCHILL & CO.. 





if W. LECOUNT. SOUTH NORWALK. CO 
SPECIAL MANDRELS FOR SPE¢ 


LECOUNT’S NEW EXPANDING MANDREL. 


s Size. Machinist’s Size, 
hing from No. PRICE. 
;. . Ktol in. $10 
RR rare: 1 * me 
Ge teetece $5.00 3 i“ 2 * IR 
or 4 (wi ith se rews) 2 os = 2 
25, 1877. 5 so ae 

IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


TO ORDER. 


» London, England. 


NN 
SIAL JOBS MADE 
L't’'d. 21 Cross St 








BETTS MACHINE CO., | 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 











does 


circu 


Ustad, Favucowts & Nonrov 


. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objec 
Machine. 


Treadles, Cocks, or any of the 
tionable features common in this class of 
Truing Device, which is inexpensive, 
the work perfectly and quickly. The whole 


rig practically as simple as the old-fashioned grind 
stone trough and much more effective. 


Send for 
lar. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


DETROIT, MICH. 








RS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





Seneca Falls Mfg. 





| “Star” Screw Cut- 


| Foot Lathe ting Auto- 
| Swings matic Cross 
| oe in. Feed, etc. 





| 
‘LA | 


a 

|Scroll Saws, 
Circular 

Saws, lathes} 
Mortisers. 


Co. 687 Water St. Seneca Falls, N.Y, 


Catalogue 
Free 


of all our 


Machinery 











TOOLS, 
DRILLS, 
DIES, &c. 














ALL KINDS IN STOCK, 
Manufactory, SBEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N. ¥. 
WM. JESSOP & SONS, LD, 


Established a century ago. 








| WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 





HENRY R. 
NEW YORK, 


WORTHINGTON, 


CHICAGO, 


BOSTON, PHILADELPHIA, 
DENVER. 


ST. LOUIS, 
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| Establi 
CLEVELAND 


shed in 1 


TWIST 





MOPS 








CHANDLER 


Corner Lake & Kirtland 
100 & 102 Reade Street, New York. 


pe 
DRILL CO. 85 Queen Victoria St., London, Eng. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








Lf " 
333 East 56th St. 


NEW YORK. 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orin part 


iy ; | | 
T. Shriver & Go. ( 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


MACHINE SHOP OUTEIT 


Modern Tools-A 1 Order-Low Prices. 


Improved Lathe, 13in. x 6 ft., Cpd. Rest, Cross-feed, 
Hollow Spindle. 

Flather Lathe, i6 in. x6 ft , Taper Attch’mt, Hollow 
Spindle 1, in. and Un’vsl Chuck. Good as new. 

Hendey Lathe, 1s in. x 10 ft, (pd. Rist « ross-feed, 
Hollow Spindle and Chuck. Good as new. 

Rowland Lathe, 20 in. x ¢ ft., extra heavy Cross- 
feed and Chuck 

Blaisdell Lathe, 22 in. x 20% ft , (raising blocks 30in.) 
Compound Rest, Cross feed and Chuck. 

Putnam Lathe, 24 in. x 12ft., Compound Rest, Cross- 
feed and Chuck. Good as new. 

New Haven Planer, 20in. x 4ft. Complete, 

Freeland = 24in. x 8 ft. ~ 

Powell ii 30 in. x 10 ft. os 

Prentice Shaper, 12 in. Stroke, Crank Motion. 

Hendey sie 15 in. Friction 

Improved 15 in. Crank Motion. 

Blaisdell Drill, 20in., Wheel Feed. 

Ames 24in., Bk. Gears and Aut’mtc Feed. 

Radial 6 ft. Arm. 

Garvin No. 1 Screw Machine, with Wire Feed. 

Brown & Sharpe No. 5 Screw Mch.,with Chasing bar. 

Niles To: l Works Screw Machine, 13 in. bole, with 
Carriage, Turret Feed, Chuck and Tools. 

Upright Boring and Turning Mill, 38in. 

Brown & Sharpe No. 2 Turret (kg. Machine, 36 in. 

Lincoln Milling Machine, with Vise. 

Universal Milling Machine, ** Improved Style.” 

Boiler Bending Rolls, *‘ Improved Style,”’ 8 ft. 
Hinged Housing. 


J. J. McCABE, 
SUCCESSOR TO | 
E. P. BULLARD’s| '4 Dey St., 
NEW YORK. 


N.Y Mach’y Warerooms. 















ry 


CRAY IRON 


CASTINGS 


Machinery Castings from small to 10 
tons each. Modern practice and facilities. 
Pickled or rattled. Capacity 20 tons daily. 
Send for Estimates. Guaranteed delivery. 
Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINGFIELD, OHIO. 








CHAPLIN TRY AND CENTRE SQUARE. 








CATALOCUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 








WE ARE ORRPERING 


BARCAINS 


from the Equipment of the United Electric 
Traction Co.’s Works, of Marion, N. J., 
comprising 
Engine Lathes, from 14” to 48 swing. 
Hand Lathes, from 10’ to 20” swing. 
Planers, from 24’’x5’ to 42’’x12', 
Shapers, from 15” to 20” stroke. 
Drill Presses, all sizes up to 24” swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine 
1 Large Pond Mach. Tool Co.’s Radial! Drill Press. 

3 Gould & Eberhardt Automatic Gear Cutters, 
36°’, 48’, and 60’. 

1 Betts Macnine Co, large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with -15 H. P. Boiler, 
complete, as good as new. 

Also, Toot Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Blacx- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They willbe sold at remark 
ably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK 





T ANYTHING INTHE / | 


y WAN 
Soe SSES' DROP HAMMED., 
UST QMATIC DROP [jp Tes lls 


NE Or 


> SEND FOR CATALOGUE 


Miner 5 Peck Mg. ©. 


NEW HAVEN.CONN. 
<LARGEST LINE IN THE MARKET 








—— 


For makin 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


’ h articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


¢25° Bicycle and Labor Saving Machinery a Specialty. 





A SPLENDID 18°INCH LEVER DRILL 


CAT. NO. 8 AT VERY LOW PRICE. 








E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, NW. Y. 
Western Office, 14 N. CANAL ST.. CHICAGO, ILL. 












Punching and Drawing 
Presses, Drop Hammers. 
Machinery. 


Dies, Shears and Special 





Owners of THE STILES & PARKER PRESS CO., 


When in Chicago call at our Exhibit, Section 28, 
Machinery Hall Annex. 















PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’c, WASHINGTON, D. C. 














Shaw's Patent Compression Shaft Coupling, 


No Keys or Keyseats. 
Sectional Views 
shown in circular 










ADDRESS: 


SHAW 
COUPLING CO, 


314 E. Water St., 
SYRACUSE, WN. Y. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 












AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL 


THE BUFFALO 


WoRKks, 


(76 JOHN STREET, N.Y. CITY 
BRANCH OFFICES: 55.57 CLINTON STREET, CHICAGO, ILLS. 


DUTIES. 


STEAM PUMP CO., 


BUFFALO, N. Y. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS 


Endorsed by Practical Mechanics Everywhere. 





AND CHUCKS. 








Send for Catalogue 





LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 














FOR SALE BY 


Chas, Churchill & Co. Lta. 


21 Cross St., Finsbury 
London, England 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 


WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 















L&ESS 
at phone voure CO, 


Branch: 265 State St., Chicago. 
Manufacturers of 


Drawing Materials, 
Surveying Instru- 
L ments, &c. 










BOILER AND MACHINE SHOP 


MACHINERY 


NEW AND SECOND HAND. 


Boiler Rolls, 8 ft 3 in. between Housings. 

Punch, 34 in. Throat, very heavy. 

Punch, 21 in. Throat, with shear Block. 

Beveling Shear, Thomson’s Pat. 

Hor. Flange Punch, Hilies & Jones, No, 1. 

Hand Power Boiler Rolls. 

Boiler Clamp. 

Engine Lathes, from 12 in. to 92 in. Swing. 

Planers, - a Wide. 

Drills, eS 36° ‘44°° Swing 

Radial Drill, Hilles & Jones, 48 ‘* Arm. 

Turret La hes, No. 12, Jones & Lamson. Al. 

No.0, Am. Tool & Mach Co At. 

Wheel Lathe. 88in Swing, with Two Tool Carriages 

Quartering Machine, Bement, Double Right and 
Left Hand. 

Slotters, 8, 10 and 16 in. Stroke. 

Shapers, 9. 12, 16 and 26in Stroke. 

Belting, Shafting. Ac. Milling Machines. 

serew Machines, Gang Drills, &c. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


* BD 








Paragon Drawing Instruments, Extra and Best Quality ; German 
Drawing Instruments, Paragon. Duplex. Universal, Anvil Drawing 
Helios, Blue Process Papers. Scales, Triangles. T-Squares &c., &c 
Catalogue on application. At Columbian Exposition : Liberal Arts 
Building, Section E. M. 103. 








* 
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EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 
SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALIUTPY; Inducements to the Trade and large Users. 


REPRESENTED BY 


{MARKT & C0., Agts 


EDW’D VORSTER| IMPORTERS § EXPORTERS. | 79-85 N. Moore St., New York. 





SEND FOR CATALOGUE. 


iISTER MACHINE SCREW CO 
















: N 
Manufacturers of Set, Ca 
Machine Screws, Studs, etc. 





| he ACHINER 
PEVElor Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


Ny 








WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER pow on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 











= on Seth 


A. R. KING MFG. CO.. 


ERIE, tith & {2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 














P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 


Wy 






a Sana 
ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8, TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON S&T., 
COOKE & CO., Selling Agts. \ NEW YORK, 

In Writing, Please Mention This Paper, 
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Absolute Safety from Destructive Explosion—Highest Attainabie Economy of 
Fuel - Rapid Generation of Dry or Superheated Steam—lur ibility —l.ow Cost of Main 
tenance—KEase of Transportation and General Efficiency are among the advantages 
possessed by the * W harton-Harrison” form of boiler , 

Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4H P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 


PHILADELPHIA, PENNA. 
CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS, H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Portabie Drills, Hand Drills, 
Boiler Shell Drills, Light 
Drill Presses. 


ELECTRIC MOTORS Seams 


Specially adapted for driving 
Machine Jools, Cranes, Eleva 
tors, Pumps, Pres-es and other 
Machinery. 


ELECTRIC GENE 
RATORS, 


For installat:on of Ccmplete 
rower Piants. 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S. A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LIItTLE HERCULES DRILL CHUCK, combines in 
ts gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 






















Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body Solid, of but one 
~s tiece of Metal. 

Ask for Style B.—Holds from the smallest to % inch. 


" Jy THE E. HORTON & SON CO, Windsor Locks, Conn., U.S.A. 


yd 
or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
Fair, Section 29, Column K, Machinery Hall. 


“CUSHMAN” CHUCKS. 


We manufacture and keep in stock a full line of Chucks for all purposes. 

Independent 4-Jaw Chucks from 4 to 26 inch 
Patent 4-Jaw Lathe Chucks from 4 to 26 inch 
Reversible Face-Plate Jaws for use on Lathes from Drill Chucks, four styles. 

30 to 72 inch - | Centering (Chucks. 
Two-Jaw Chucks, Round and Box Body, from 4% to. Special Chucks for Cutting-Off Machines 

18 inch. line and some new improvements 

We also make a great variety of special Chucks for holding bicycle parts, valves, fittings and other 
special shaped pieces. A 44 page catalogue sent on application. 

THE CUSHMAN CHUCK CoO., 









at 


N. B.—See Exhibit at World’s 








| Universal Chucks from 2 to 21 inch, in several styles. 
Combination (hucks trom 4 to 24 inch. 


A full 


Hartford, Coranr. 


LATHE AND DRILL CHUCKS. 





Buyers should note quality first 
and then price. We have madeim 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
We carry a large variety in stock, 
and design chucks and chucking 
teols for special purposes. Have 
you read our late catalogue ! 








SECTION INDPT 
- THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND 


1884 PAT 











The HOFPES Live-Steam Feed-Water Purifer 


Guaranteed to Prevent Scale in Boilers. 
} Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO 


HIGH SPEED POWER 













| TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO. 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 











PUNCHING «° SHEARING MACHINERY 
<< e° BOILER MAKERS ROLLS. 


New Dory ManuFaCtuRING ©: 
SANE SviLle SE WifOn fin. | 








BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 





























ered 


a The National 
= Feed-Water 
Heater 


The Sample 
Tells the Story. 


A brass coil Heater 
delivering water to 
the boiler at 210 


$ 
é 
; 
es sold. : 


Asample of Dixon’s pure flake lubricating 
Graphite. with interesting and instructive 
pamphlet, 


Prices low. Satis 


faction universal] 





Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


Co. 
82 River St. 
New Haven, Ct. 
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SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks. Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn, 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


Cc.W.JORDAN, 
4 Wayne St., 
WORCESTER, MASS. 


C7aNES 


CUPOLAS, LADLES, TRUCKS, 











SEND FOR CATALOGUE, 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


Detroit Foundry Equipment Co., 
702 TEMPLE CouRT. CH.caAGO | DETROIT, POSIT F 
New YorR«K OFFICE, 182 FRONT ST. !| MICH 5 





made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


W.C. YOUNG MFG.CO., 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Something New in Mechanics ! 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle. diamond, star, 
oval, half-round, ete., in metals. wood or stone. 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD'S FAIR, SEND FOR CATALOCUE. 


Machinery Hall, (Qe 
A aX i 
— a 


Section 26, Col= 
Order now before our stock 


" PRACTICAL a pagent ¢xkanstet. 
DRAWING.” 


By J.G. A. MEYER, ADDRESS: 


This valuable series of 93 articles American Machinist | 
b] 


having been concluded, copies of the 
American Machinist containing 203 BROADWAY | 
NEW YORK. 





WORCESTER, 
MASS. 





























- = | 
2343 & 2345 
| Callowhill St., 

PHILADELPHIA, PA. 














" BQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER.,g 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.20 
or single copics, 5 cts. each, post paid. 


them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, | 
or single copies, 5 cts. each, postpaid. { 





OFFICE OF 
D. H. BURNHAM, Di 
WoRLbD’s COLUMBIAN EXPOSITION, 

Jackson Park, Chicago 


ECTOR OF WORKS, 


Mechanical and Electrical Departments : 
Cuas. F. Foster, Mechanical Engineer 
hk. H. Pierce, Electrical Engineer. 


September 29, 1895. 


ARMSTRONG BROS. TOOL CO., 


78 Edgewood Ave., Chicago. 


GENTLEMEN: Yours of the 27th at hand. 
Concerning the ArMsTRONG Toot HoLpER, | 
most cheerfully say | have been using them ia 
the Worid’s Fair Machine Shop for several 
months and fiud the same to be very conven- 
ient, as well as economical. and I would recom- 
mend the use of this Tool Holder, to all those 
desiring to reduce their bills for Tool Steel, 
Grind Stones and Emery Wheels. 

Yours very respectfully, 
J. M. THOMAS, 

Ga” ia Supt. World’s Fair Machine Shop. 
28, 1893. Jackson Park, City. 


HYDRAULIC MACHINERY 4. 
PRESSES, PUMPS, PUNCHES, rr 
JACKS, VALVES, FITTINGS, PACKINGS, age 


ORK. 


Ss 








Patent Feb. 





WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d Street, 


NEW YORE, 





Hydraulic Whee! Press. 


Vertical Check Valve, 
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Bue LR 
CRANES 


AND 


TUULS. 


PAWLING & HARNISCHFEGER, 





A. FALKENAU, 


(ith Street & Ridge Ave., Philadelphia, Pa. BUILDERS, 
MANUFACTURER OF MILWAUKEE, Wis. 
SUPERIOR 14 INCH LATHES, TOOL 
GRINDING MACHINERY, HY- 





DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 


— in MC 
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ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


Sree to DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., - 8. 


THE LODGE & SHIPLEY M. T.CO., 


CINCINNATI, O. 
TURRET MACHINERY. 


37” Turret Chucking Lathe, 

30” 1) Saddle back 
yy | ~ ‘> and front, 
oo” bs a th 


20 B. G. F. H. Cabinet Turret Lathe, 
16” 6 ‘ sé te 


ills and Plain glurret Lathe, 
WRITE FOR ILLUSTRATED CATALOGUE. 





"eg ‘osoqsentem **suz77 


*peTjeoxeun 





Sensitive Drills, 


Complete Machines 


from $ 6 


SEND FOR CIRCULARS. 


ws BARDAM sm 


’” 98 John St., New York. 





A. 




















DON’T FAIL 


TO SEE OUR EXHIBIT AT THE 


WORLD’S FAIR 


At Sec. 28, in the Annex. 
IF YOU ARE NOT GOING 


Send tor our Catalogue, 


HURLBUT-ROGERS MACHINE CO,, 


SOUTH SUDBURY, MASs. 


Size of body 3- 10 it n. et il ‘i ir - id 3-32, same size each enc 
- oe 100 a id 7- Non 


3 “ 1-16ineh. Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, R. |. 
A Substi- 


HARD FIBRE :.:.':. 


Brass, Hard Rubber, Raw Hide and Lea.her, 
For BEARINGS, GIBS. GEARS, PACKING, &c., &c, 
MADE IN SHEETS, RODS, TUBES, WASHERS, &c. 


Send for Catalogue and Samples, 


DELAWARE HARDFIBRE CO.,Wi/mington,Del. 























TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STCCK of 


» Metal-Working Machinery 


IN NEW YORK. 


Mf 











Write for Gouivions List, 
Catalogue and Prices, 


THE GARVIN MACHINE CO. 


LAIGHT AND CANAL STS., 
NEW YORK. 


American Gas Furnace Co... 


ol OIL GAS PLANTS 







e AND 
GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


i, No. 80 NASSAU STREET, 
: NEW YORK. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 








Can be attached or removed in a few seconds without 


injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


og. E WYMAN GORDON 
i ) WORCESTER, MASS. 
si DROP FORGINGS 


ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, WN. Y. 


The Moore & White Co, 


15th St. & Lehigh Ave.. 
PHILADELPHIA, PA. 


The “ Moore & White ” 
Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 























EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK SEND FOR CATALOGUE 
BOSTON CEAR WORKS, 





35 Hartford Street, BOSTON, MASS. 
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MORSE TWIST DRILL 


AND MACHINE 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








"ENGINE io 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York, 
515 Fhenix Building, Chicago. 


NEW HAVER MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, °85, '87, °88, °89, °90, °91 and ’92. 

A FEW MAY STILL BE HAD. 

Address AMERICAN MacuHInist, 203 Broadway, N. Y 














fhe. ~ Rincinnati na. Machine. ve 


ee 


5 UNIVERSAL Chie 
6 REAMER GRINDERS.” 


—~ @incinnati~ 





Oo. = 





O MACHINE SHOP IS COMPLETE 
WITHOUT A SET OF 


ICHOLSON’ : EXPANDING MANBGELS 





W. H. NICHOLSON & Co., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 





eon Lig 
“MACHINISTS: SCALES, 


PATENT END GRADUATION. 
We Invite Compa:ison for Accuracy with all cthers. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE NY. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE _ X. l MARK, 
ia 


FIFE CUTTING & —" MACHINE 


Beware of tattations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 





21 Atherton St., YONKERS, N. Y. 





JONES & LAMSON MACHINE CO., 


















Capacity 
, 2 in. diameter. 
5 24 in. long. 

2 BY 24 FLAT TURRET LATHE. 











SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


<== FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


AA 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 








MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, 


Moderate Charges, 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method a 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics, By t 1 
Steam and Steam Engines, Strength of Materials. Applied Mechanics, Boilers, Machine Design, Electricity, Ete. yegin, Students need only know how to read and write. 
Send for Free Circular Giving full Recatiaines, 


Diplomas Awarded, 


dromechanics, Pneumatics, Heat, Mechanical Drawing, 













HOLYOKE, MASS. 


Manufacturers of 


| POST, 


AND 


. cf Radial Drills 


From the 
smallest to 
the largest. 





—— 





EVERY 
MACHINI SHOULD HAVE 
ST A COPY OF 
OUR CATALOGUE. 

It isa $ page cloth be mad book A copy 
will be sent, e xpress paid, to any one sending 
$1.00, and the money paid for book will be re 
func peso with firs st order amounting t« $io.« 


or ver, 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTyY 


SUSPENDED | 

















NEARLY 1,000 
DIFFERENT | 
MACHINES. | 





LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS | 
OF AMERICAN 
INGENUITY. 


MAKERS 
OF 
W000-WORKING 

MACHINERY 
| FOR ANY PURPOSE 


VOLNEY W. MASON & CO., 


Friction ln Clutches and Elevators 


PROVIDENCE, R. I. 




















| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


"WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR CIRCULAR 











CURTIS, 






or z 
Send f Hana or 


wD “yaodosp lid “IS Usplvy 99 





_ atalog, none trated 
THE PERKINS DRAW STROKE TRIMMER, 
SSS An ai sper n a 
worke be st and 
Best Des sign, In fringers 
ros Trial, not 
rder 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEVE & CO., 
Manchester, England. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


BORING AND 


TURNING 
MILLS, 


4, 5, & 6 fl Swing 
Br. Bickford, 


LAKEPORT, N. H. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


“Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


URCHILL & C0., Lt'd, 
St,, Finsbury, London. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 










a 


a 





CHAS. CH 
21 Cri 











Bryant Bailding, 55 Liberty St., New York. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 
N. J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 









Sy AMILTON 
ip TUL 0, 


» N. BE. Cor, Water & Market Sts. 
: Hamilton, Ohio, U. 8. A. 
itm. i) MODERN 


16’’, 22”, 26’, 32’ and 36”’ 
Back Geared and Power Feed 


DRILL PRESSES 


ames) A SPECIALTY. 


———_— COBRESPONDENGE § CE SOLICITED. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Poach hoy 











. ERIE, The cut represents 

our Stationary and 

4 Portable Key « Seat 

. ing Machine, which 

fully meets all the 

requirements of a 

machine shop, They are shoe hed 

= with one, two or thre Arlx as 

Te desired, » to « nut. any widt ‘h of key-seat 
be up to % inche wide, 

—} 115 16. inches Arbor work 

= in all pg re fr m 1 15-1¢ 

i inche 3 inches diameter 

ga thins i Ans seats 12 inches 

ong. 
2 7-16 inches Arbor works fn all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 ee 8 long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purps cate can be cut i holes 
as small as 1 inch diameter, ae me eae 4 the cutt 

If the wi wrk is heavy and too large to ~~ ed on & etal it 


pl 
sap be detached from stand and used as por Rabie machine, 





IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


: From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 





BARNES’ WATER EMER{ 


Ti 


J Tool cRINDER 


A\ Has no pumps, no valves. No 
. piping required to sup- 
ply it with water Al 
ways ready for use. 
Simplest in construc 
tion, most efficient in 
operation, Send for 
Catalogue and Prices 


W, £8 John Barnes Co, 


1995 RUBY ST., 


B= ROCKFORD, ILL. 
ENGLISH AGENTS, 










CHAS. CHURCHILL & CO., Lro. 
21 Cross SrT., FINSBURY LONDON. F.C, ENG 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 


: Pulleys, Hangers, Couplings, Ete. 
= /NJECTORS FOR ALL CLASSES OF BOILERS 


The LONG & ALLSTATTER Co. |... oA, MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
HAMILTON, OHIO. TOLEDO, OHIO, 



























i M facture 
Multiple Punches and Gate Shears | rre'test 
FOR ALL KINDS OF and Most 
BOILER, TANK AND STRUCTURAL IRON WORK, | Complete 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR AND | Line of 
Hand 


WAGON WORKS, PLOW SHOPS, &c., &c. 


And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


4 SLIDING CALIPERS graduated in 64ths and 100ths 
for in and outside measurement, hardened jaws 
SKF warranted accurate 4 inch with 14 jaws by 
mail $2.50 
ya 6 inch with 1% 
jaws by mail $3 00 
Made in all sizes 


“= Send for Catalogue 











ount to Agents. 





‘; and graduations. Also with Clamp and screw adjust- 
MULTIPLE PUNCH. ment; or Metric Vernier System. 
Send for one and ifit does not suit you return it and 


World’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex, 
Section 28, Column L, 48 and 49 


DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


sasha i 


Libera! Disc 


D get your nfoney back. For illustrated circular and prices, 


Address, E, G. SMITH, Cotumaia, Pa. 


OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 


Size C (30 x 30’) to plane 6 feet 

Size C (30 x 30’) to plane 8 feet 
extra side heaa. 

Size C (30 x 40’') to plane 12 feet 
extra side head. 

Size D (36’ x 36'’) to plane 
extra side head. 

Size D (36 x 35’’) to plane 
extra side head 

Size F (48’’ x 48’’) to plane 
extra side head. 

Size F (48” x 48’’) to plane 
extra side head. 


Catalogue on Application 
oiNut Machine ) 
Bolt Nut Machinery. 

Complete Outfits for Bolt and Car Shops. 

ae Bolt Cutters, Bolt Pointers, 

, il Upsetters and Benders, 

Pe “tT, Bolt Headers, 

Nut Machines, 













long. _ 
long with 






long with 
10 feet 
12 feet 


14 feet 


long with 


long with 


long with 


16 feet long witb 





Nut Tappers, 


~@) Washer Machines, Car Link and Pin Machinery. 


er - 
we The National Machinery Go., Tiffin, 0. 


WM, SELLERS & C0, Incorporated : 





THE HILLES & JONES CoO., 


WILMINGTON, DEL. 


— MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


2 (ut shows our VERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive work. 


SEE OUR EXHIBIT AT WORLD'S FAIR. 


LOWVILLE IRON WORKS CO., ‘YY 


MANUFACTURERS OF 





PS 





For Boiler and 

Feeding, f other 

Elevator : purposes, — 
me Send for « 


Work 
i Circu'ar. © 





Pulp Mills, 





oo 


SERRESVICLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
PuMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, PowER Pumps, Etc., ETc. 


JENB I RT 
ee 1 NJEC Gi LF aor ; 


jm PENBERTHYSINJECTOR OOM, VER'S; DE TROT 
































THE VERNON COUNTING REGISTER. | - ENGINE CASTINGS - 


Positive Motion, Steel | 1 to 2 H.P. Upright, Horizontal and Marine. Illus- 
Gearing, Brass Wheels. | +, ted Booklet free on rece iptof stamp. Gas Engine 
Py oy and Dynamo Castings. Small Boilers. Experimental 

‘ : work for inventors. 


For Counting Str. kes 
of Eng ines, Pumps, A. LL. WEED & CO—., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO 


y art atic Mac hines, 
ENGINEERS & MACHINISTS. 
UNNI MACHINERY 





Registering Fares in 
Turnstiles, etc., etc. 


THE “DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD 














THE NORTON 


IMPROVED SCREW-CUTTING ENCINE LATHE, 


PATENTED MARCH 8TH, 1892, 


And Manufactured by the HENDEY MACHINE CO., Torrington, Conn, U. S. A. 

















THIS LATHE 









































B Cuts 12 different screws, 6 to 

20 without changing the gears, 

and feed changes from 30 to 

—* To 100. «cuts. per inch without 
Sprig ett as change. 

one A ae Has Hollow Spindle or not 

ka I as preferred, Compound or 

a Elevating Tool Rest, Power 











3 
= 
=| 


21 Cross Street, 











CHAS. CHURCHILL & CO. Ltd., Agents, = 
Finsbury, London, England, 


Cross Feed, Taper Attachment. 
Carriage for 
cutting without the use 


reverses SCrew 
of the 
counter shaft, lever at 
of the 
ase spindle to run in one continuous 


from the 





end carriage, allowing 
A direction. 
Lathe furnished to responsi- 
ble parties on 30 days’ trial. 


Send for Descriptive Circular. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE) ¢&&% WATTS. CAMPBELL 2: 
WORLD’S FAIR. "MANUFACTURERS . 


20 and 3214 and two 36 x 48 Triple Expansion, 1,250 H. P. 
14x 24 and 28 x 24 Cross Compound, 325 H. P. 

11 and 21x 16 Tandem Compound, 185 H. P. 

1615 x 30, 180 H. P. 

13 x 21, 130 H. P. 

13 x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 


ALBANY Tern TRAP CO., ALBANY, N.Y. 





a STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


i Renewable Seat and Disc 


VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 
68a & Walnut Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 

35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
: OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 


———" 
Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 


BACKUS bd ATER MOTOR CO., Newark, N.J. 
lso Mfrs. VENTILATING FANS. 


ororeassas STEAM ENGINES 
5 | I2to 100! a 












Adapted to Heavy, 
Continuous Work. 
SUITARLE 


=\\ Tubular & Firebox 
BOILERS 


= on bend | ha — 


CHAN DLER & TAYLOR co. INDIANAPOLIS, IND. 


ROCK DRILLS mA. 


lag = Liss VALVEs. 
Ga 


Beek) BAND DRILL co, 
S saci 4, 23 Park Place, 
» \ NEW YORK, u.s 
BRANCH OFFICES: Monadnoct 
pullding, Chicago; Ishpeming 
; 1316 18th St., Denver ; Sher 


an Sl 
in 00 ot v.Q., Canada ; Apartado 
COMPRESSORS. 830, Mexico City. ° 


ENGINEERING CO. 
NICETOWN. 
PHILA. 
49 DEY ST. 
NEW ‘YORK. 


Elevators, Convevors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


EVANS: FRICTION CONE CO. 


a HANGING AND STANDING 
CONES, 


MADEIN ALL Sten. 
( Tho usands in us 
mitting from 1 to 50H. P. “Fo or 
inf yrmation address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


= Th: Almond Coupling 
SA yl eryerd = 
, quarter turn belts and 
= bevel gears. 


> T.R. ALMOND, MFR., 
Y $3 and &5 Washincton Street 


BROOKLYN, N. Y. 


DRY STEN 





BY (2) ......... SAFETY VAPOR sean Co. 


MURRAY ST, NEW YOR 











AiR COMPRESSORS WITH 
Compounn Air Cytinvers 
ano Compound SteamCvi 
INDERS WITH Meveror Cor 






















American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
m Standard Measurements. 










Over 


52,300 


fn’Use 


Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Send for New Pamphlet. 





MOFFET PORTABLE DRILL. 





1GINE UNSURPASSED ; weer ra oe, and 
| ar Ss rom. ’, to 
“Sian s Centrifugal ASA | 1% inches diam- 
YP eter, 
Steam Separator. “ZA 





REAMER. 


Runs with Steam 







For Supplying Clean 
to Engines, Dry 
Place 


and Dry Ste 
Houses, et 


Separator as close to engine 
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-OR— 


Will work in Compressed Air. 


any position. 
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Water Gas Generators, and for al 


factured by 
poses where Dry Ste eam is necessary. 











"1.0. TIMOLAT, 
STONE EGE 2 MAH ORE Nend for Circular, "ae 



















ites UE IMPROVED 
CoRL! RLS; STEAM ENGINES 
IN pa VOREE 


[omecere Poants 
i COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalocue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


+ >” ENGINES 


HIGH SPEED 
x) WESTON ENGINE CO., 


PAINTED POST, N. Y. 








Contracts 
TAKEN FOR 





aise > ‘ahaa 
PA 







(Tandem Compound.) 


WESTON « 


\f 
HIGH PRESSURE BOILERS ic 


AND 








eS ~— REPRESENTATIVES 
' = JULIAN SCHOLL & CO... 126 Lib he ee 
COMPLETE POWER PLANTS © VMCSCIPLE CO 88 teh St, Phils 
Fa Teepe ena eer H.M.SCIPLE & CO., 34 & At h Sts Phila, 





4 [He CASE ioTomiTiC HIGH SPEED CINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


a Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Trip!e-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 














AMES IRON WORKS, ere 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0., 
39 & 41 CORTLANDT STREET,N. Y. 
C.H. REDMAN & CO., 


THE J. L. T A Y LOR { Sole Manufacturers. 
; PIPE AND NUP WRENCH. 


ik) 


HERMANN FOKER & CO., SOLF ACCENTS, 
101 and 108 Duane Street; New York. 





(Vy Ayr 
v9 | 












AYLOR PIPE & NUT WRENCH 
PAT? OEC.1, 1891 








ADAMS 


PO Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4" to 6”, 


The simplest and most durable machine in existence, The thread. fod 
ing he ad is Ly ites ay of steel nks, levers, springs, caps, 
L cases, bios ks or die rings in or about ne head. Se parate Heads 
=. i. 8 Furnished Wr ite for descriptive circular and price 


- Capitol Mig. Co., 125 to 137 Rees St., Chicago, f., U.S, A. 


@ Agents for Gre eat Britain, CHARLES CHU RCHILL & ‘co. , Lt, 
AS EES 2) Cross Street, Finsbury, London & O, Engiand 


AMERICAN WATCH TOOL CO. 














LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES, 
GROWING RAPIDLYin FAVOR 












































































20 AMERICAN MACHINIST 





OcToBER 19, 1893 








BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


1500 Articles of Interest to Mechanics. 
GEARS, CUTTERS, GAUGES. 
Samples of work on Milling, Grinding and Screw Ma- 
chines shown in our exhibit and that of 


DARLING, BROWN & SHARPE. 


Machinery Hall Annex, Section 13, Columns J 46 and 
47, Centre Aisle. Catalogue mailed on application. 
ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 


GERMANY G. DIECHMANN, Ansbacherstr, 5 Berlin W. 62. 
FRAN E-FENWICK FRERES & CO.,21 Rue Martel, Paris. 





F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Curcaco, ILL.—FRED A. RICH, 23 South Canal S:reet. 
— Se — exe oun EXHIBIT, WORLD'S PAIR. 5 pede Od oe 





MACHINE TOOLS. | 
Complete Equipments. 
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JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 





JENKINS STANDARD PACK 


JENKINS 





= SSS SE 





NEW YORK OFFICE, Eaurrasie BUILDING. 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION”’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Svcamore_e St., CINCINNATI, O. 


GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


EBERHARDTS PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick “ Stroke” Shapers, 


ENTIRELY AUTOMATIC GEAR CUTTERS. 


. . 
Write for Circulars. 

Tools can be seen in operation in Manning, Maxwell & Moore's Machine shop 
Machinery Ha Wartt’s Gimeat eo m, Chicago, Ill, 








| 20 SIZES. | 
From 22/’x22’’ 

to 96x72” any 

ile ngth. 














hop, Annex rij) Press with At utoma atic ‘Te Tapping At 
tachme at an d Comp 
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The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFACTURE 


DROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines, 
ROLL GROOVING MACHINES FOR FLOUR MILL USE, 


Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 





Grease 


Description and Prices Furnished on Application. 
Exhibit at the World’s Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex, 


PATENT pel UCLARIPS. 


EIGHT SIZES, 
FROM 
8 TO 36 INCHES. 


The BILLINGS & SPENCER 6O., 
HARTFORD, CONN. 


MACHINERY HALL—Section No, 29, Column No. K-5! 


World's Columbian Exposition, Chicago, 18993, suzcraiciry soripine Section Wo, 4, Space No, 24 
—— —j 


WARNER & SWASEY, 


CLEVELAND, OFRIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. | 
SEND FOR ILLUSTRATED CATALOGUE. | 


MANNING, MARWELL & MOORE, 


111-113 LIBERTY ST., NEW YORE. 


Manufacturers and Dealers in all kinds of 






































Z, RAILWAY and 
= - » | MACHINIS1S” S. 
[ I 7, . We carry the y the largest lize of Tools and Supplies in the City. 
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The Celebrated 
F. E. REED 
16-inch Swing 

Aj Engine Lathe. F 






FROM I 







** Tools can be seen in operation in 
|Z Manning, Maxwell & Moore’s Machine 

Shop, Annex a Kd Hall, World's 
Columbian Exposition, Chicago, 111.” 


ENGINE LaTHES| 
Lowell, Mass, = 


Cuts, Photographs and Prices furnished ]| 


Go. WwW 








PRICES REDUCED 


in Wek L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 











J. M. ALLEN, Presipenr. 

WM. B. FRANKLIN, Vics-Presipent. 
F. B, ALLEN, Seconp Vicr-PRESIDENT 
J.B Prerck, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


AND, 0 
Kemet Bh ry 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 1 
Also SEPARATE HEADS and DIES. —— 


FIRST PREMIUM CINCINNATI > 


WORCESTER, MASS. 


ROP FORGINGS 








can WORKERS’ VISES — 













PAT. DEC. 5&, 1883. 
PAT. DE. 4, 188% 
Pat. ALG, 25, 1586 


CENTENNIAL, === 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 t 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE Co.,, tin” 


See our Advertisement on page 18, 








Manufacturer 


~ Wind Giada haa 
PAWTUCKET.R.I. 


Been iriiiitiitit 








APS & DIE 








